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HMM Assocrates, Inc.

6908-302/HAZ/138621 A Summit Compeny
July 2, 1993

Mr. James H. Keith

WW Engineering & Science, Inc.
5010 Stone Mill Road
Bloomington, IN 47408

RE: Franklin-Curtis RFI
Inorganic Data Validation Report
Southwest Laboratory of Oklahoma

Metals: S lew concentration samples
Cyanide: 5 low concentration samples

Dear Mr. Keith:

Data validation was performed on the inorganic analytical data from 5 low level water
samples collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis
site. The data were evaluated based on the following parameters according to the

Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses,
February 1989:

data completeness

holding times

calibration verification

field and laboratory blank results
ICP interference check sample results
matrix spike percent recovery results
laboratory and field duplicate results
laboratory control sample results

ICP serial dilution analysis

sample results

All criteria was met for this parameter.
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Mr. James Keith
July 2, 1993
Page 2

Data Completeness

The packages were complete and legible.

Holding Times

All holding times were met for all analytes.

Calibratign Verification

All calibration results were reviewed and found to be acceptable.

Field and Laboratory Blanks

The method blanks were prepared and analyzed at the required frequency. The initial
and continuing calibration blanks were also reported. There was one field blank, PGP-
GW-13-04EB, included in the data package.

The continuing calibration blank (CCB) had a reported concentrations of 81.1 ug/L for
aluminum, 6 ug/L for iron, and 420.5 ug/L for sodium. The preparation blank had
reported concentrations of 58.2 ug/L for iron and 424.2 ug/L for sodium. The action
level for these analytes is five times the reported concentration. Samples with reported
concentrations less than five times the blank result will be treated as non-detects and
qualified U.

The following analytes were detected in field blanks:

Calcium 914 ug/L
Chromium 38 ug/L

Iron 1350 ug/L
Lead 1.5 ug/L

Manganese 11.6 ug/L
Sodium 3720 ug/L
Zinc 41.7 ug/L

Sample results less than five times the reported result for the above analytes will be
qualified U and treated as non-detects.

ICP Interference Check Sample Results

The reported results for the ICP interference check sample A were acceptable.

6908-302/HAZ/138621
IV Yssociates, ne.



Mr. James Keith
July 2, 1993
Page 3

Matrix Spike Recovery Results

Matrix spike recovery results were not provided with the data package.

Laboratory and Field Duplicates

There were no laboratory duplicates submitted with the data package.

Aluminum, calcium, potassium, sodium, and zinc did not meet required criteria for
field duplicates.

Positive sample results for aluminum, calcium, potassium, and zinc will be estimated

@.

Laboratorv Control Sample Results

The laboratory control sample results were reviewed and found to be acceptable.

ICP Serial Dilution Analvsis

The following compounds did not meet the required criteria for serial dilution:
aluminum, copper, nickel, and sodium. Positive results for sodium in all samples will
be estimated (J). Positive results for aluminum, copper, and nickel will be estimated in
sample FCR-PGP-GW-14-04.

Sample Results

All sample results were reported accurately by the laboratory.

Data tables for both the validated (qualified) and unvalidated analytical results have
been provided. Please feel free to call me or Cosmo Gallmaro directly at (508) 371-
4000 with questions.

Sincerely,
/\/y P — 2 '
SGi S ) TG

Melissa J. Solari
Data Reviewer

v
éj}/\/_»: c/p / el

Cosmo Gillinaro
Project Manager

6908-302/HAZ/138621
TNV Associates, Ine.



CAS.

. 13862

C ANALYSES - WATER

SUMMARY OF INORG
EPA Sample No. PGP004 PGP120 PGP13D PGP130 PGP140
Lab Sample No. 1386201 1386202 1386204 1386203 1386205
Matrix Water Water Water Water Water
Level Low Low Low Low Low
Date Collected 5/21/93 5/21/93 5/21/93 5/21/92 5/21/93
Date Received: 5/21/93 5/21/93 5/21/93 5/21/93 5/21/93
Units ug/L ug/L ug/L ug/L ug/L
Analyte
Aluminum 697 U 2660 ] 595 1] 330 U 2750 ]
Antimony 230U 230U 230U 230U 230U
Arsenic 20U 6.1 B 20U 20U 368
Barium 70U 918 679 B 79.2 B 125 B
Beryllium 1.0U 1.0U 10U 10U 10U
Cadmium 30U 30U 30U 30U 30U
Calcium 914 ] 493000 J 149000 J 197000 J 213000 J
Chromium 7617 23.7U0 67U 72U 285U
Cobalt 6.0 U 76 B 60U 95 B 60U
Copper 60U 312 104 B 9.7 B 35.11]
Iron 1350 15800 2350 U 2850 U 8710
Lead 1.5 19.8 35U 27U 16.9
Magnesium 171U 64900 44400 26100 71400
Manganese 11.6 B 1740 180 U 754 1350
Mercury 02U 0.20 U 02U 02U 02U
Nickel 70U 314 B 70U 209 B 3751
Potassium 248 U 6020 J 2060.0 J 1540 J 1820 J
Selenium 20U 20U 20U 20U 20U
Silver 7.0 U 7.0 U 70U 70U 70U
Sodium 3720 B 15200 U 27900 ] 16800 U 17800 U
Thallium 20U 20U 20U 20U 200
Vanadium 50U -84 B 50U 50U 6.8B .
Zinc 41.7 160 U 63.0U 3771 181 U
Cyanide 10.0 U 100 U 100 U 100 U 100 U
Notes:

B = The reported value is less than the CRDL, but greater than or equal to the IDL.

J = The reported value is an estimated quantity.

U = The analyte was analyzed for, but not detected.

ug/L. = micrograms per liter

VA ATED
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REGION I Site| Name FRANEUIN-COENS EF
pata Review Worksheets Reference Number
REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE
\(

The hardcopied (laboratory name) OF oxlLhom A~

data package received

at Region I has been reviewed and the quality
data sunmarized. The data review included:

case No. 1282 sas wo. Sanpli
§DG. No. Matrix Shippi
‘No. of Samples Date R

Traffic Report Nos: ?6?@-'—%7 P20 pop

f assuyrance and performance

ng Date(s) 57?" }Qa
ng Date(s)
ec'd by lab A

150

Equipment Blank No.:

Trip Blank No.:

Field Dup Nos:

-

SOW Neo. 3140

requires that specific analyy

ical work be done and that

associated reports be provided by the laborat

1V, and SMO. The general criteria used to det
~ based on an examination of:

-Data Completeness -Fle
-Bolding Tines -lab
-Calibrations -Fur
-Blanks -ICP

~ICP Interference Check Results
~Matrix Spikxe Reccveries
~laboratory Duplicates

-Det
~Sanm

Ovcrall Comments:

;ory to the Regions, EMSL-
rnine the performance were

d Duplicates

Contrel Sample Results
3ce AA Results

Serial Dilution Results
ction Limit Results

le Quantitation

"Definitions and Qualifiers:

Acceptable data.
Approximate data due to quality control

<

Analyte not detected.

7

/

/
2 ¥

r

Reviever:

L
T 3

Reject data due to quality control crite

criteria.
ria.

Date: _/:14455
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REGION I
pata Review worksheets

. DATA CONPLETENESS - ki INFOLHATIoN whS fLpViORP B THE %

BISSING INFORMATION AT CONTAC

REC'




JUL 9 93 8:48 FROM HMM ASSOCIATES/SIGMA PRGE.DB4

REGIOK I )
pata Review Worksheets "fh—l/ Ol

1f. EOLDING TIMES Complete ‘table for all {samples and circle the
analysis date for samples not vithin criteria.

; HG TCYANIDE i OTHERS
DATE DATE

supw} DATE | | | patE
n | SAMPLED IANALYSIS‘ANALYSIS‘ANALESIS
l
PoPEB! 514 |17 wm«a ! b2tz ‘!a/J"B

wPnY uﬂum lJz(qai(r/L/f{%i(//ﬁ
| PP 5D 4 5121 *szz& EAPaE
| Pf1m Hﬂul{a WM?B W/ZZ?B bl2f1z
Filtz | Q[ gqal Ll B 1oL
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— et i s et s et e -
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1
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|

P — At e o S —— (—— oo, el Sl Al e A St el o el Bt ol it . sl
4 . —— . A . —— it St S A T et A S et it . . At S
- o s St i S Sttt e e e St . Pl Ml et b et S

METALS -~ 180 DAYS FROM SAMPLE COLLECTION
MERCURY -~ 28 DAYS FROM SAMPLE COLLECTION
CYANIDE - 14 DAYS FROM SAMPLE COLLECTION

ACTION:
1. If holding times are exceeded| all peositive results are

estimated (J) and non-detects 3re estizated (UJ).

2. I1f holding times are grossly exceeded, the reviewer ray
determine that non-detects are unusable (R).




JUL 8 '93 B8:4%9  FROM HMM RSSOCIATES/SIGMA PAGE . 265

REGION I
Data Review worksheets

12X A. INSTRUMENT CALIBRATION (Section 1) - ALL D&

i. Recdvery Criteria

List the analyte; which did not meet the percgnt recovery (3R) cri i
for Initial or Continuing Calibration. PEEer Y (AR) criteria

DATE - ICV/CCVi . ANALYTE 3R - ACTIQON  SAMPLES AFFECTED

.ACTIONS:

If any anaiyte does not meet the IR criteria |follow the actions. stated
 below: S

For Positive Results:

Agcept Estimate (J)] Reject (R)
Metals ‘ 90-110%R 75-89%R, 111-225%R <75%R, >125%R
Mercury 80~-120%R 65-79%R, 121~13%%R <65%¥R, >135%R

Cyanide 85-115%R 70-843R, 116-130%R <70%R, >130%R

For Non~detectcd Results:

Accept Estirate (UJ) m.az;m

Metals 90~1253R 75-89%R <75%R, >1§5¥R
Mercury §0-135%R 65~79%R <65%R, >13%53%R

Cyanide - 85-1303%R 70-84%R <70%R, >130%R




JuL 9 83

REGION X

pata Review Worksheets
IIT B. INBTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence

A.

E.

1f No,

the severity of the effect and qualify the 4

The data may be affected. Use profcssioif
any actions below and list the samples affect

8:43 FROM HMM ARSSOCIATES/SIGMA

Did the laboratory use the proper n

standards for calibration as described in the

SOW?

Were calibrations performed at the beginning of

each analysis?

Were calibration standards analyzed at the be-
ginning of sample analysis and at a ninimum fre-
quency of ten percent or every two hgurs during

analysis, whichéver is more freguent?

Were the correlation ccefficients fox
bration curves for AA, Hg, and CN > q.

Was a standard at 2xCRDL analyzed fox
analyses?

PAGE . QBE

er of

No

0
~

No

O
2

No -

® B0

e cali-

9952 Cé;Dor No

all ICP |
‘!!’Qr No

1 judgement to deterrine

ta accordingly. Discuss
d. '
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REGION (
pata Review wWorksheet

IV A.

List the blank contamination in Sections 1
wvorksheet should be used for soil and water bl

BLANK ANALYS8IB RESULTS

taberatory Blanks

1.
DATE ~  IGB/CCBY EREP BL
e 2 (b 2-
(CE L
(e s
. 2 XX
‘ t
S ~TETE st
—_— —L(BTH
422 5
2. EIquipment/Trip Blanks
RATE EQUIP BL4
P&P- O ES

3.

A. wWas a'prcparation blank analyzed
for svery 20 sanples and for eac
batch?

B. Was a calibration blank run every 1
every 2 hours whichever is more fre

If No,

freguency Requirements

The data may be affected.

(Sections 1-3)

FROM HMM ASSOCIATES/SIGMA

& 2 Dbelow. A separate
anks, :
MATRIX: WATER
ANALYTE CONC. /UNITS
Na - A20. 5 ve .
7 I UG.ooa[L__
Nea- _ 24%.0 Ug L.
o S%.2z0vel L
Ne | 24, tt U’(L_.
| ?E Bl.lug i ‘
[« =Eﬂ(.oy34t.'
_CONG . /UNTTS (og L)
s »
2
1 8D
Te
N
2720
z"{"—?

Use profession
the severity of the effect and gualify the d
any actions below, and list the sanples affect

for pach matrix,
h dig;

0 sanrples or
qutnt?

FARGE . Q@7

stion -

@or No
@ or No

1 judgement to determine
ta accordingly. Discuss

ed.




-JuL 3 83 1% FROM HMM RSSOCIRTES/SIGMA

REGION 1
Data Review Worksheets

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal t
concentration of that element's contamination
level for samples which have been concentray
multiplied by the concentratien/dilution fach
result should be reported unless the concentray
sanple exceeds the Action level (AL). Specifi

1.
Action Level, report the sample concentraj

when the sample concentration is greater
report the sample concentration unqualifies

2.

MATRIX: W”‘E’@

PRGE .BES

P five times the. highest
in any blank. The acticn
ed or diluted should be
or. No positive sample
ion of the analyte in the
C actions are as follows:

When the concentration is greater than the IDL, but .less than the

rion detected with a U.'

ithan the Action Level,

L4

MATRIX: U2z fen

ELEMENT MAX. CONC./ AL/ ELEMENT MAX. COQNC./ AL/

‘ HEIZS UNITS ITS ONITS

AL Bl islc Zn Q1T o/

(a qufsg1e

cr 2% vyl

Fe VoD

144 (.5vall

Ha n-;;,ﬂc

Na 272 0vslC
NOTE: Blanks analfzcd during a soil case nust| be converted to mg/kg in

order to compare them with the sample results.

X
10

in wg/L XV m
Weight digested (lgram )

conc.

Multiplying this result by 5 to arrive at the
result in mg/kg which can then be compared to

L X 1000gm X lmg = mg/kg
HOm]

1xg 1000ug

tion level gives a final

c
1amplc results,




JuL 3 '93 g:951 FROM HMM ASSOCIATES/SIGMA PAGE .B0BS

REGION I

pata Review Worksheets
¥ A. ICP INTERFERENCE CRECK GAMPLE (Sections 1 & 2)}-mi ok
1. Recovery Criteria

List any elements in the ICS AB solution which|did not meet the criteria
for %R. »

DATE ELEMENT iR ACTION ' SAMPLES AFFECTED
ACTIONS:
I an element Qoes NOT meesT T IX Criteria , ([TQlicow tne'ﬁctlons.stated
belovw: :
ERRGENT RECOVERY

<50% S0<79% >120%
Positive Sample Results R J J
‘Nen-detected Sample Results R 1S4 A
2. Freguency Requirements

Were Inierfcrcncc QC samples run at the beginning and
end ¢f each sample analysis run or a mini of twice -
per 8 hour working shift, whichever is nore frequent? r No

If ne,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.




JuL > 29 v wa FROM T MOSULC EHTESZ S 1arH FROE . Y1Y

REGION X )
Data Review Worksheets

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)— ALL oI

3. Report the concentration of any elements| detected in th
: e I
solution > 2xIDL that should not be Presentg. ©s A

ELEMENT CONC. DETECTED CONC. OF INTERFERENTS
IN THE IS IN THE ICs :

AL CA FE MG

an

Estimate the concentration produced by the intgrfering element in a}i
affected samples. See guidelines for exanmples. List the samples
affected by interferences below:

SAMPLE ELEMENT SAMPLE SAMPLE INTERFERENT ESTIMATED
AFFECTED  AFFECTED CONC. CONC. INTERF.

| (vg/L) AL cA MG (ug/L)
ACTIONS: |
1. 1In general, the sample data can be accepted without qualification if

the sample concentrations of Al, Ca, Fe, and Mg are less than 50% of
their respective levels in the ICS soclution

Estimate (J) positive results for affected elexents for samples with
levels of interferents 503 or mere of that {n the ICS solution.

LV ]

>

3., Reject (R) positive results if the reported. concentration is due
entirely to the interfering element.

4. Estimate (UJ) non-detected results for which false negatives are
suspect.

Give explanations for any actions taken below:




2 FROM HMM ASSOCIRTES/SIGMA FRGE.B11

(4]

juL 3 *33 3¢

REGION I
Data Review WOrksheets

¥i. MATRIX BPIXE - KL\ 0¥~

¥
wmy 2T ¥ATRIX: WETErR~

1. Recovery Criteria

List the percent recoveries for analytes which did not
required criteria. meet the

§ - amount of spike added

SSR ~ spikes sample result
SR - sample result

Analyte SSR SR s 1R Action

]

|

|

|

|

l

|

| {
| |

L

Matrix Spike Actions apply to all saxples of the same patrix.

ACTIONS:

1. If the sample concentration exceeds the spike concentration'by ai
factoer of 4 or npore, no action is taken. -

2. If any analyte does not neet the 3R criteria follow the actions .
stated below: ‘

Positive Sample Results J
Non-detected Results R

2. Frtquency Crittric

A. Was a natrix spike prepared at the regquired fre-
quency?

B. Was a post digestion spikc analyzed for elenments

that did not neet reguired criteria for matrix
spike recovery? @s\or No

A - separate worksheet should be used for each patrix spike pair.

X M LS WS LQBaenuied B THE NS/usp PhK,




JUL 9’93 3:S3  FROM HMM ASSOCIATES/SIGMA PRGE.G1Z

REGION 1
Data Review Worksheets

VIX. LABORATORY DUPLICATES - WOl fffLICARLE-

List the concentrations of any analyte not meeting the critéri

i a
duplicate precision. For soil duplicates, callculate the CRDL in mgfié
;s;?g :hcw:a:plai:elght, volurme and percent sdlids data for the sample
ndicate at criteria was used to evaluate precision by circ . .
the RPD or CRDL for each element. P Yy circling either

MATRIX:

| ater seil | et Riplicatel KRR actien

ug/L  »g/kg
Alupinum ! 200_] ! ! ) |
Antinony ! .60_l ' 1 | |
Arsenic } 10_‘ { § %
Barium 200
Begyllium__{—- g:l ; | } i
Cadpium ”
calcium {_sooo: f l |
Chrosium____ 10_, i ‘ |
Cobalt | 50_, ‘ 1 { {
Trom | —Too" | | —I
Lead I—"s_ ‘ i
Magnesium_ ; _5000_ } | l
Hanganese_-[ 15_' | %
Mercury |—0.2_; ‘ | |
Nickel |40 | l
Potassium___’_sooc_l !
Selenium f 5‘1 l
Silver i :LO__I !
sodiug 50007 l | |
Thallism__ ~ 107, i ;
Vanadium I 50*’ i l |
yar] |—3o-| 1 1 |——1
Cyanide O ! v i i

Laboratory Duplicate Actions should be applied | to all other samples of
the same matrix type. :

ACTIONS:

1. Estimate (J) positive results for elements| wvhich have an RPD >20%
for waters and >35% for soils.

2. 1If sample results are less than S5x the CRDL, estimate (J) positive
results for slerments whose absolute differerice is >CRDL, (2xCRDL for
soils). If both samples are non-detected, the RPD is not calculated

(NC) .




JuL 9 33 8:54

REGION I

pata Review Worksheets

VIIiI.

PIELD DUPLICATES

FROM KHMM RSSOCIATES/SIEMA

List the concentrations of all analytes in the field duplicate pair.
For soil duplicates, calculate the CRDL in ng/AXg using the sample weight,

volune and percent solids data for the sanmple.
was used to evalute the precision by cirelin

each elenment.

~ Indicate what criteria
either the RPD or CRDL for

TRIX: WATER.

Element . ERDL ' an RED Actio

- water se@il 120 N B0 .
ug/L ,

Aluminum ! 200_|! ! ﬁg’ DR '5'1 'g Pob oLt

Antimony | 60 ' f |

Arsenic } .10:} } | 1

Baritlm_ !_ZOg_l i 1.9 | 14 -z g 3 ;

g:g%i;um_g 5| | | |

Calclum |50 seee | _d3gec 23 | T @ weasts

Cobalt : 50:’ { {r { qQiSts }NL i

¢ 25 . .

Tron I—Too0~ I— ‘é% {150 7

Lead I . { 3.5 % 2.1 {?L | ———

Magnesium_!_sooo__ | L4 Y00 | 200 ‘ % No *CTion)

Manganese olg_ l % | g% i\2,2-- | No kenyond

§§§k¢§Y T _40_ g 7 i z }\ag }

Potassium__, 5000_ | %g | (G50 ;l.j ]Tm-; rZeoltt

Selenjium S_ ) | | i )

Silver 10_ -

Sedius | 5600_| A | Tegor | AT | WiEmew

Thallium ‘ 10_ l | | |

A 0

Fine um } go_‘_ ~ { > } =z %!qt'}g_‘—"'&z LS

Cyanide_____;__ _10_; ! I ! |

Field Duplicate Actions should be applied ¢q 3ll other samples of the

sane matrix type.

ACTIONS: |

1. fSctimate (J) positive results for elemerits which have an RPD ~30%
for waters and >50% for soils.

2. It sample results are less than Sx the CR‘DL, estimate (J) >positive;
results and—lll_nondatactoed-—reewtts for elexents whose absolute
difference is >2xCRDL, (4xCRDL for soils), 1If both samples are non-
detected, the RPD is not calculated (NC).




JuL 39 323 8:354 FROM HMM QSSOCIQTES/SIGMQ PAGE.B14

REGION I
pata Review Worksheets

IX. LABORATORY CONTROL SANPLE —~ hi.DY
1. Agueous ILS ‘

List any ICS recoveries not within the 80-12p% i
affected. - criteria and the sanmples

DATE ELEMENT AR SAMPLES AFFECTE

|

2. solid Ics
List any analytes that were not within the ¢oﬁtrol vindows set by the

. EPA for the soclid 1CS sample. The 80-120¥ criteria is
evaluate solid LCS resylts. - , 3 Anot:used to

ACTIONS: I
' ) Rercent Regovery

AQUEQUS I3 , £50% 21-72% 2120%
Positive Results R J : J
Non-detected Results R Uy A
SOLID LLS - ol W W 12 indow
Pesitive Results -~ J J
Non-detected Results vr A
3. TFreguency Criteria

A. Was an ICS analyzed for every matrix, every

digestion batch, and every 20 sampleg? éé;;>or No




FROM HMM ASS0CIARTES/SIGMA

JuL .S

REGIOx I
Data Review Worksheets

% A. PORNACE ATOMIC ABBORPTION ANALYSIS

1. Duplicate Precisjion

A

Duplicate injections and one-point an

PAGE.DBI1S

lytical spikes were per~

formed for all samples: duplicate infections agreed within +

20%.

> S W am - -

Duplicate injections and/or spikes w
following samples/elements:

re nct performed for the

o ar e e W W o e

Duplicate injections did not agree wj
elements:

lthin + 20% for samples/

»‘Digéstion Spike Recoveries

2. Post
________ Triko roeonuvericw met the $F-118% veoryexy criteria fur ali
samples. .
--------- Spike recoveries did not meet the 85+4115% criteria but did
not require MSA for the following sapples/elements:
-------- MSA waz used to quantitate analytical results when con-
tractually required.
‘ Corzrelation coefficients [>0.995, accept results,
Correlation coefficients [<0.985 for sample
nunbers/elengnts:
-------- ¥ethod of Standard Additiocn (MSA) was not performed as re-
quijred for samples/elements:
ACTIONS .
1. Estimate (d) positive results if duplicatd injections are ocutside
+ 20 % RSD or CV.
2. It the samplse absorbance is <50% of post digestion spike absorbance

the following actions should be applied:

<10%
Positive Sample Results .J or R J
Non-detected Results R uJ

3. Estipate (J) sample results if MSA was reqy

4. Estipate (J) sample results if correlation

ired and not performed.

coefficient was <0.995.
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XI. INDUCTIVELY COUPLED PLASMA (ICP) BERIAL

s:ri;l giluticns were performed for
° ¢ diluted sample analysis agreed within ten perc
the original undiluted analysis, P ent of

Serial Dilutions were not performed

FROM HMM RSSOCIARTES/SIGMR

PRGE.B17Y

DILUTION ANALYSIS

each matrix and results

for the following:

¥

T ——

Report all results below that do not neet
criteria for ICP serial dilution analysis,

MATRIX: uﬁhg%&-

ELEMENT

Aluminum i
Barium

IDL

SOxiDL

Serjial Dilutions were performed, bu
not agree within 10% for analyte cor
50x the IDL before dilution.

SAMPLE
RESULT

SERIXY
DILUTION

3D

k analytical results did
jcentrations greater than

the required labcratory

'ACTION

o

2200

' ';1-c.$§75§ 322ﬂ%w:ﬁﬁ&

Beryllium
Cadmium__
Calcium_
Chromium_
Cobalt

22

At A Mt s St} Glhrng bt

Copper

Z00

I

29 %7

Iron

pakr ]
_l |

l
I

{- |

Magnesium
Manganese
Nickel

Z20

22597

Potassiun
Silver

Sodium

20

Vanadiun_l
Zinc 1

1400

.
[

Actions apply to all samples of the same matrix.

ACTIONS:

- 1.

Estimate (J) positive results if 3D >15.
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XII. DBTECTION LIMIT RESULTS
i. Instrument Detection Limits

X Instrument Detection Limit results w
less than the Contract Required Det

IDLs were not included in the data

I
D
[9)
m
=
DN
N

Te present and found to be
tion limits.

ckage on Form XI.

IDLs vere present, but the critegia was not met for the

following elements:

2. Reporting Requirements

Were sample results on Form I repo

ed down to

the IDL not the CRDL for all analytes? or No

Were sample results that were analyzed by ICP

for Se, Tl, As, or Pb at least 5x 1D

Were sample weights, volumes, and dilutions
taken inte account when reporting detection
Yes /or No

limits on Form I.

If No,

The reported results may be inaccurate.
on the data summary tables and regquest that ¢t}
corrected data.

ake the necessary changes
je laboratory resubmit the
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XIITI. SAMPLE QUANTITATION

X

Sample results fall within the linear

Sample results were beyond the linear
of the instrument for the follq

PRGE . D183

range for ICP and-within

the calibratcd range for all other pprameters.

range/ calibration range
owing samples/elements:

In the space below, please show a minimum of
per method:

ICE i DA WhS 1 V4L AND wkS (omrE(
T THE Fot M Tte FoLn kLL.*ﬂAL:fSEéi

FURNACE

MERCURY

CYANIDE

For soil sanples, the following equation may
raw data values (usually reported in ug/L)
centrations.(tg/kg):

The lab is required to use 1l gram sample (wet

Wet weight concentration =

ug X 200m1 X 1L X

digest conc. in
, L 1 gm 1000 ml

1kg

In addition the sample results are converted
percent solids calculations:

final concentra

w X 100

tsolids

1000qm

one sample calculaticen

Ny TEAEFELEE D

.

be necessary to convert
t¢ actual sample con-

weight) to 200 ml.

X lmg
1000ug

* pg
kg

to dry veight uiing the

tion, dry weight (mg/Xkg)




6908-302/HAZ/138620

July 2, 1993

Mr. James Keith

HMM Aééoczates, Inc.

A Summit Company

WW Engineering & Science, Inc.

5010 Stone Mill Road
Bloomington, IN 47408

RE: Franklin-Curtis RFI

Organic Data Validation Report
Southwest Laboratory of Oklahoma

YOCs:

Dear Mr. Keith:

6 low concentration samples

Data validation was performed on the organic analytical data from 6 low level water samples
collected by WW Engineering & Science, Inc. (WWES) at the Franklin-Curtis site. The data
were evaluated based on the following parameters according to the Laboratory Data Validation
Functional Guidelines for Evaluating Organic Analyses, February 1988: |

o Baker Awvenne

oo

P e

data completeness

holding times

GC/MS tuning

calibration

laboratory, field, and trip blanks

surrogate spike recoveries

matrix spike/matrix spike duplicates

field duplicates
internal standard performance
sample quantitation

All criteria was met for this parameter

Concord IV 01712 708 27 1- 10000 gy 08 371-2168
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Mr. James Keith
July 2, 1993
Page 2

Data Completeness

The data package was complete and legible.

Holding Times
All criteria was met for this parameter. Samples were analyzed within four days of collection.

GC/MS Tuning

All reported bromofluorobenzene (BFB) tunes met the required criteria.
Calibrations

The volatile calibration summaries were réviewed, and all calibration check compound (CCC)
and system performance check compound (SPCC) requirements were met. Chloromethane had
a percent relative standard deviation (%RSD) of 32.6 in the water initial calibration on
5/24/93, which is greater than the requirement of less than 30%. 2-Hexanone had a %RSD of
32.9 in the initial on 5/24/93. All criteria was met for the initial calibration on 4/19/93. All
criteria was met for the continuing calibrations on 5/24/93 and 5/25/93. No action was taken
as there were no positive results for either compound in the samples.

Blanks

The Jaboratory analyzed two method blanks, VBLKI1 and VBLK 2. There were no compounds
detected in either blank , no action on the data. )

There was one equipment blank collected at the site, PGPOO4EB. This blank had reported
concentrations of 4 ug/L of chloroform and 2 ug/L of toluene. One trip blank, PGP-GW-
04TB, was also submitted and contained 1 ug/L of chloroform. These compounds were not
detected in any associated samples and therefore has no effect on the data.

Surrogate Spike Recoveries

Surrogate spike recoveries for chloromethane were 176.89%, which is outside of the required
window of 72%-163%. It was not detected in any samples and, therefore, no action is taken.
All other compounds met the required criteria.

Matrix Spike/Matrix Spike Duplicate

A MS/MSD sample was not submitted to the laboratory, therefore, laboratory control samples
were analyzed. All volatile laboratory control samples were found to be acceptable.

6908-302/HAZ/138620
VIV Associates, Ine.



Mr. James Keith
July 2, 1993
Page 3

Field Duplicates

One field duplicate, FCR-PGP13-04D, was collected. The RPDs were reviews and found to
be acceptable, however, the detection of acetone in sample FCR-PGP13-04 is most likely the
result of lab contamination.

Internal Standard Performance

The internal standard performance was acceptable in the volatile analyses.

Sample Quantitation

The reported sample results were reviewed and found to be reported accurately.

Data tables for both the validated (qualified) and unvalidated analytical results have been
provided. Please feel free to call me or Cosmo Gallinaro directly at (508) 371-4000 with
questions.

Sincerely,
ONidis5q T

Melissa J. Solari
Data Reviewer

Cosmo Gallinaro
Project Manager

6908-302/HAZ/138620
HYNV Associates. Ine.



CA

13862 SUMMARY OF VOLATILE  JANIC ANALYSES - WATER VA
EPA Sample No. GWPGPOOSEB GWPG004TB GWPGP1204 GWPGP1304 GWPGP1304D GWPGPi-404
Lab Sample I1D: 13862.01 13862.06 13862.02 13862.03 13862 13862
Matrix: Water Water Waler Water Water Water
Level: Low Low Low Low Low Low
Date Collected: 5/22/93 5/22/93 5/22/93 5/22/93 5/22/93 5/22/93
Date Analyzed: 5/25/93 5/24/93 5/23/93 5/125/93 5/25/93 5/25/93
Déution Factor: 1 1 1 1 - 1 1
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Compound
Chloromethane 10U 10U 10U 10U io0u 10U
Bromomethane [0U 10 U 10U 10U 10U 10U
Viny! Chloride 10U 10U 10U 10U 10U 10U
Chloroethane 10uU 1ou 10U 10U 10U 10U
Methylene Chioride 10U 10U ou iou 10U 1ou
Acetone 10U i0U 10U 71 iou 10U
Carbon Disulfide iou 10U 10U 10U 10U 10U
1,1-Dichloroethene 10 U 10U 10U 10U 1ou 10U
1,1-Dichlorocthane 10U 10U 10 U 10U 10U 10 U
1,2-Dichloroethene (total) 10U 10U 10U 10U 10 U 10U
Chloroform 4] 1] 10U 10U 10U 10 U
1,2-Dichloroethane 1ou 10U 10U 10 U 10U 10 U
2-Butanone i0ouU 10 U 10U 10U iovu 10 U
1,1,1-Trichloroethane 10U 10U 10U i0 11 10U
Carbon Tetrachloride 10U 10 U 10U 10u 10U 100U
Vinyl Acetate 10U 10U 10U 10U 10U 10ou
Bromodichloromethane 10U 10U 10vu 10U 10U 10U
1,2-Dichloropropane 10U 10U 10U iouU 10U iou
cis-1,3-Dichloropropene ou 10U 1ou 10U 10U 10U
Trichloroethene 10U 10U 10U 22 25 10U
Dibromochloromethane 10U 10 U 10U 10U 10U 10U
1,1,2-Trichloroethane 10U 10U 10U 10 U 10U 10U
Benzene 10U 10U 10U 10U 10U 10U
trans- 1,3-Dichloropropene 10U 10U 1ovu 10U 10U 10U
Bromoform iou 10U 10U 10U 10U 10U
4-Methyl-2-Pentanone iou 10U 10U 10U 10U 10U
2-Hexanone i0uU 10U 10u 10U 10 U i0U
Tetrachloroethene - iovu ou ioU 10U 10U 10 U
1,1,2,2-Tetrachloroethane 10U 10U 10U 10U 10 U 10 U
Toluene 217 1ou iou 10U 10U 10 U
Chlorobenzene iou 10U 10U 0u 10U iou
Ethylbenzene [ {URV} i0uU 10U iou 10U 10U
Styrene 10U 10 U 10U 10U 10U 10U
Xylene 10U 10U 10U 10U 10U 10U
Notes:

J = The reported value is an estimated quanitity.
U = The analyte was analyzed for, but not detected.

ug/L = micrograms per liter

ATED
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1.0 INTRODUCTION

The document details results of a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) conducted by WW Engineering & Science at the former Amphenol facility,
980 Hurricaﬁe Road, Franklin, Indiana. This report is submitted to U.S. EPA Region V in partial
fulfillment of the requirements of a U.S. EPA Administrative Order on Consent (Consent Order),
dated November 27, 1990, and directed to respondents Franklin Power Products, Inc., and
Amphenol Corporation. Franklin Power Products, Inc. is the owner of record. Respondents are

responsible for conducting this RFI and, if necessary, a CorrectivesMeasures Study (CMS).

2.0 SITE HISTORY

Background information regarding the former At a summary of previous
investigations is provided in this section. Several # strations from previous investigative
reports which summarize previous site datd: to the initiation of this RFI, are

included.

2.1

Qﬁarter of Section 13, T.12N., R.4E., on the northeastern
side of Franklin, Indiana (I The property is bounded on the east by Hurricane Road, on
the south by Hamilton Stre

northwest by a Farm Bureau Co-Op facility and Arvin Industries, respectively. A Grimmer-

n the north by an abandoned rail line, and on the west and

Schmidt facility is located east of the site across Hurricane Road. To the south, southeast and
southwest, the land use is primarily residential. Approximately 6 acres of the property is used by
Franklin Power Products subsidiary companies for manufacturing purposes. The remainder of
the property is leased for farming operations or maintained in grass. The site is relatively flat
with approximate elevations ranging between 730 and 735 feet above Mean Sea Level (MSL).

The main structure on the facility is a 46,000 square foot building formerly used in the
manufacture and distribution of electrical components. The building 1S now occupied by
International Fuel Systems, Inc., which manufactures fuel injectors for diesel engines, and
Marine Corporation of America, which assembles marine diesel engines. Other buildings
include a separate waste water pretreatment building, now used for storage, and a small single-



bay garage, also used for storage. The area surrounding the main building is either paved
parking area, driveway, or grass. The property is unfenced.

Surface drainage from a large area north of the property enters a 72-inch storm sewer at an infall
located on the Arvin property immediately adjacent to the northwest corner of the property. The
location of this storm sewer is shown on Sheet 1. The storm sewer lies along the western
property boundary and receives additional flow from a sewer opening on Farm Bureau property
located about 450 feet south of the northwest property corner. At the southwest property corner,
the storm sewer turns east. ~ Directly south of the main prodgégion building, the sewer turns

south again and extends to Hamilton Avenue. At Hamilton ue, it again turns and runs east

along the south property line. The storm sewer crosse
southeast corner of the property, and discharges to ¥
1200 feet southeast of the site. Hurricane Creek k
above the storm sewer outfall (IT, 1988).

The main manufacturing building on the site was built in 1961 by Dage Electric, Inc. for the

manufacture of electric connectors. The operation' was acquired in 1963 by Bendix Corporation
for its Bendix Connector Operations plant. Processes included electroplating, machining,
assembling and storing manufactured components, and inventorying raw materials and
compounds required for production. Electroplating operations occurred in a room in the extreme
southwestern portion of the building. From 1961 to 1981, wastewater from plating operations at
the facility was discharged directly into a municipal sanitary sewer. The location of this sanitary
sewer (labeled "old sanitary sewer") is shown-on Sheet 1.

In 1981, a wastewater pretreatment system was installed in a separate building for treatment of
cyanide and chromium bearing wastewaters from the plating room. New wastewater lines were
installed from the plating room to the pretreatment building, and the effluent from the

pretreatment plant was routed to a sanitary sewer manhole just south of the main manufacturing



building. In conjunction with the construction of the pretreatment building, a small addition was
added to the southwest corner of the manufacturing building, adjacent to the plating room. This
addition was evident from examination of historic aerial photographs dated 1976 and 1988. The
space was utilized as a RCRA container storage area, and replaced a previous outdoor, fenced,

hazardous waste storage area at this same location.

In 1983,' the Bendix Corporation was acquired by Allied Corporation and merged with its
Amphenol Products Division. As a result of consolidation efforts, manufacturing at the Franklin

facility ceased in September, 1983, and the plant was closed at the fime. Closure of RCRA units

began in February, 1984, and is discussed in detail in Secti

A hydrogeologic invegfigatiott: i >~Tacility was initiated in February, 1984 by Allied
Corporation concurrent plani closure activities, and in anticipation of the sale of the
property. The investigation l€d the collection and analysis of soil samples and ground water
samples for volatile and semivolatile organic compounds, pesticides/PCBs, EP TOX metals and
cyanide. Initially, in February, 1984, five soil borings (Figure 2, Wells 1 to 5) were made to
depths of 30 feet, and a monitoring well was installed in the shallow sand unit at each location.
In addition, two hand auger holes were made beneath the floor of the plating room, and samples
were collected at 0.5-1.0 and 1.5-2.0 foot depth. Ground water samples were collected on
February 22 from wells 1 through 4, and soil samples at 3.5-5.0, 8.5-10.0, and 13.5-15.0 foot
depth from monitoring well borings A-1, A-2 and A-3 were analyzed. Results of this

investigation were presented in a report dated May 17, 1984 (ATEC, 1984a).

A total of 10 volatile organic compounds were detected in ground water. Concentrations of
tetrachloroethene (PCE) and trichloroethene (TCE) up to several thousand micrograms per liter
(ug/l) were detected in wells adjacent to the main facility building, particularly along the
southwest comer adjacent to the plating room. The presence of the VOC contamination was

confirmed by the analysis of the soil boring and hand auger samples. Lateral ground water flow




direction was determined to be to the south based on water levels from the initial well network.
TCE (1,040 ug/l), PCE (611 ug/l) and toluene (5.4 ug/l) were detected in an upgradient
monitoring well A-4.

ATEC continued the facility investigation in June, 1984. Twelve additional wells (Figure 2,
Wells 6 to 17), including a four-well cluster, were installed. These wells sampled the uppermost
sand acjuifcr as well as deeper units. The twelve new wells and the five original wells were
sampled on August 29, 1984 and samples were analyzed for VOCs. The complete well system

provided a total of twelve monitoring points in the shallow san ait, and ground water flow to

Figure 3). Volatile organic
), were detected at all well

the south was verified by August water level measure
contaminants, principally PCE, TCE, and 1,1,1-trichlorogf !
locations except A-9 (MW-9 in this RFI report). T
A-4 was confirmed, and substantial PCE and TCE
locations A-7 (600 and 430 ug/l) and A-8 (835 and

232

In Iuly, 1984 ATEC ¢6 deo camera inspection of the sanitary sewer line leading
south from the plant. The
found to have numerous separated joints. Crushed tiles, an offset pipe joint, and an apparent

PVC patch were found in an area 157 to 176 feet north of a manhole along Hamilton Avenue.

f was determined to be eight inch vitrified clay tile and was

This area corresponds to the location where the 72-inch storm sewer crosses under the sanitary
line. Examination of historic aerial photographs suggest that the storm sewer was installed
shortly before August, 1976.

In May, 1985, Allied/Bendix installed a replacement sanitary sewer approximately 35 feet east
of the damaged sewer. The new sewer line was offset from the old line to avoid excavation of
possibly contaminated soils. Location for the new line was established based on the results of
- VOC analyses of soil samples collected in December, 1984. This sampling revealed negligible

soil contamination at a distance of 35 feet from the old sewer line.

Installation of the new sewer line involved excavation to the existing line at manholes upstream
and downstream of the damaged line, plugging the ends of the old sewer with concrete,



installation of two new manholes offset 35 feet from the old line, and installation of about 300

feet of new 8 inch PVC sewer line. The old sewer line was not removed.

233 Plating Room Investigation, 1984

In August 1984, ATEC conducted an investigation of soils beneath the plating room floor at the
southwestern comer of the facility. A total of 32 hand auger borings were made in the plating
room and adjacent areas. Samples were collected at depths of 0.5-1.0, 2.5-3.0 and 4.5-5.0 feet.

Samples were analyzed for VOCs and cyanide, and results w
(ATEC, 1984c). Soils were found to be contaminated with
PCE and TCE. Recommendations provided for removal*sf

mcluded in a summary report

de and certain VOCs, primarily
420 cubic yards of soil to a
secure landfill.

Allied/Bendix contracted with the Environmental Rem
Management to begin a voluntary cleanup

Action Division of Chemical Waste

dispose of soils, as necessary, beneath the p

floor level. A total of#443.3 fContaminated soils, 128.57 tons of concrete, and the
crushed duct work and pels; opylesie flooring were disposed of at Adams Center Landfill, Fort

Wayne, Indiana.

Soils were removed to a clean-up level of 10 mg/kg total cyanide, as documented by sampling of
the excavated area after removal of contaminated soil. After soil removal, the walls of the
excavation were sprayed with a 5 percent sodium hydroxide solution, and the bottom of the
excavation was flooded with solution. The solution was allowed to percolate into the soil. The

excavation was then backfilled with compacted sand, and a new concrete floor was poured.

234 Hyvdrogeologic Investigations by IT, 1985

Beginning in February, 1985, Allied began a second hydrogeologic investigation of the facility
utilizing International Technology Corporation (IT). This study was begun because of possible
deficiencies and inconéistcncics in the ATEC investigations, and the need to develop a more
comprehensive characterization of ground water flow, ground water quality and contaminant

transport on and near the property.




Phase I of the IT investigation involved development and sampling of the previously installed
ATEC wells, and the collection of several surface water and storm sewer samples at the locations
shown in Figure 4. Data are included in Appendix A. Sampling was conducted in February and
March, 1985, and samples were analyzed for metals, VOCs and total cyanide. Ground water
samples were collected from 16 of the 17 ATEC wells installed in 1984 (well 14 was not
sampled due to a bent and obstructed well casing). A varety of VOCs were detected in all 16

“ground water samples analyzed. However, markedly lower levels of contaminants were detected

in upgradient monitoring wells 4, 7 and 8§ than were reported by
in February and August, 1984 (Appendix A, Table A-1).
contaminants appeared to be concentrated in the area

CEEC from the sampling events
ed that the greatest levels of

former plating room, and

Samples of the storm sewer discharge show d.elevate.c{i Ve
“Gfmarea. (Eigure 4, Locations SD-1, 3 and 5). A

storm sewer parallels the sanitary sewer for a distance of

s sewer defects were noted during the July, 1984 video

camera inspection (Section

VOC contaminants were also found in Hurricane Creek at the storm sewer outfall (Figure 4,
Location H-2), and at a point downstream in Hurricane Creek (Figure 4, Location H-3). No
VOC contaminants were detected in a sample from Hurricane Creek upstream from the storm
sewer outfall. ‘

Additional monitoring wells were installed by IT in April, 1985. Several of the older deep
ATEC wells were overdrilled, grouted, and abandoned at this time due to concerns over poor
well construction. The purposes of the new well installations were to:

. determine if the storm sewer or pipe-bed acted as an intercept to off site

contaminant migration;



. determine if any contamination existed in the deeper sand units,
notwithstanding previous ATEC results which were attributed to poor well

construction;

. determine the type and extent of organic contaminants present in the soil
adjacent to the plating room, and to determine if they are affecting ground
water q'ixality;

. determine if any contaminants were migrating east:or northeast from the

facility which could possibly affect the Franklizt icipal well field.

ertical extent of ground water
stalled in a sand unit at a depth of

ing the plating room area. Based on February, 1985
were analyzed for priority VOCs and certain non-
priority VOCs.

Samples from the six new monitoring wells were obtained by IT in May, 1985. In shallow

groimd water, the priority pollutant volatile organic compounds detected were limited to 1,1-
dichloroethane (DCA), toluene, TCA, and TCE. Only toluene at 9.1 ug/l, TCA at 2.2 ug/l, and
xylenes at 2.2 ug/l were detected in the deeper sand unit at 60 foot depth at ITT-1A. Wells IT-2
and IT-3, located south of the storm drain (Figure 2) were found to contain TCE, TCA, and
toluene. No VOCs were detected in IT-4, and IT-5 was found to contain toluene at only 1.6 ug/L.
IT concluded that the storm drain along the south boundary of the property was acting as at least
a partial ground water intercept (see Figure 6). Based on their 1985 data, IT produced several
isoconcentration maps which show the influence of the storm and sanitary sewers on the extent
of ground water contamination in the shallow sand unit (Figure 7). These data are tabulated in a
final report (IT, 1985). ‘



A total of 11 samples from the plating room borings were analyzed for VOCs. Acetone,
benzene, chloroform, 1,1,2,2-tetrachloroethane, TCA and TCE were detected. No large amounts
of contaminants were detected, and total VOC content was everywhere less than 3 ppm.

2.3.5 Quarterly Monitoring

Allied/Amphenol submitted a ground water monitoring plan to the Indiana State Board of Health
on September 12, 1985. The plan, prepared by IT, estab lshed a quarterly ground water

monitoring program to be conducted for a period of one ye ¢ program was implemented in
February, 1986, and was conducted through November, 1586. inles from wells TT-1A, IT-2,
IT-3, MW-3, MW-9 and MW-12, as well as the stogfh sg\'vér outtall were analyzed for VOCs.
icluded 1n Appendix A. Of note are
ncentrations for PCE, TCE and TCA
e continuing detection of VOCs,

values from the upgradient well (MW-9) which showe
above detections levels for multiple samp inds, and
alt at Hurricane Creek.

ve “iieasures activities were conducted at the Amphenol

facility in response to th iousk described investigations:

. Removed and disposed of the plating room floor and underlying soil to a
depth of nine feet, treated the excavation with calcium hypochlorite and
installed clean backfill and a new concrete floor;

. Disconnected and plugged the old sanitary 'sewer line and replaced it with
a new line offset 35 feet east of the old one;

. Drained and treated the wastewater treatment system, the plating room

tanks and other areas in the plating room;

. Drained and treated the underground cyanide overflow tank, and capped
the pipes at the discharge end;



. Removed twelve previously installed ground water monitoring wells and
grouted the boreholes to the surface.

In response to an IDEM Notice of Violation dated 6/25/87, Amphenol filed a total closure plan
dated August 10, 1987, and as per IDEM review amended this plan on March 13, 1989. The
plan addressed closure of a container storage area (ID No. S01) and the cyanide tank (ID No.
S02). Certification of Closure for these units was provided by Amphenol on April 2, 1990. The
IDEM notified Amphenol on June 13, 1990 that total closure had been completed as per the
requirements of 329 IAC 3-21.

2.4 Geologic Setting

phic unit of Malott (1922) which is
thick deposits of glacial dnift. The
e and consist primarily of loamy

The area is located within the Tipton Till Plain §
_ generally characterized by low relief topography under
“surficial drift deposits are Wisconsinan (Wosgfpgdian) in
 textured diamicts (glacial till) as well as str

" and gravel deposits. In many places,
older glacial drift deposits of pre eisinan age have been identified.

eréd glacial till about five to eight feet thick (identified as
Unit A in this report) whic cs a sand or silty sand deposit (Unit B) which is saturated in
the lower part. The top of this“sand unit occurs at 712 to 715 feet MSL, or approximately 20 feet
below ground surface (Figure §). The sand overhies a hard, dense till unit 30 to 35 feet in
thickness (Unit C), which in turn overlies a second sand unit that is about 12 feet in thickness
(Unit D). The bottom of the lower sand unit extends to a depth of about 60 feet below ground

surface. Both the lower part of Unit B and Unit D are saturated and yield ground water.

Deeper drift deposits are known from only one boring (Figure 8, MW-13), but appear to consist
primarily of till, with thin stratified units occurring at depths of 114.5, 122 and 172 feet. The
lowest "basal sand" unit directly overlies shale bedrock. Bedrock beneath the property is the
Devonian-Mississippian aged New Albany Shale (Gray and others, 1987), encountered at a
depth of 178.9 feet in boring MW-13.




2.5 Hydrogeology

Previous water level elevation data from site monitoring wells suggest a fairly uniform north to
south ground water flow gradient within the upper sand and gravel unit. Data gathered by IT on
May 3, 1985 suggest that the 72-inch storm sewer flowing along the south boundary of the
property may act at least as a partial intercept for ground water flow in the uppermost sand and
gravel unit. The water level in well IT-2, located south of the storm sewer, was reported to be
over 1.2 feet higher than MW-12 located adjacent to, and north of the sewer. These levels

suggest a local reversal of the north to south hydraulic gradient inshe storm sewer area.

ated by IT from six in situ
Lalculated values ranged
biased low due to poor well

Hydraulic conductivity of the upper sand unit (Unit B), Was
"slug" tests conducted in the old ATEC monitoring wells, (T, 198
from 3.08x 100 to 9.51 x 104 cm/sec. Resut
construction, and/or development.

3.0

This RFI initially addressed ft
the Consent Order:

areas of concern at the former Amphenol facility, as listed in

. An abandoned sanitary sewer leading from the property;
. A former cyanide waste overflow tank;
. An area believed to have been the location of underground storage tanks

containing lapping compounds;
. A former outdoor RCRA storage area;

. Soils in the vicinity of the former plating room.

10



Results of initial investigative work led to the addition of two more areas of concern which are

addressed in this report:
. Soil and ground water at the southwest corner of the paved area of the facility;
. Ground water off-site to the south.

3.1.2 Initial Investigation

RA Facility Investigation Work
inologies Corporation (IT,

The initial scope of investigation for this RFI is provided in a.
Plan and Quality Assurance Plan developed by Internafiénal
1988), which was made a part of the Consent Order, #Preyious (19
provided a substantial geologic and hydrogeologit: 5€. Data review conducted by IT
(1988) indicated that the physical data contained in this

985) investigations have

base are valid, but that gaps exist in

ince Project Plan (QAPjP), prepared by
991, are as follows: '

efforts are a valid indication of the extent of contamination;
. Determine the identity, concentrations and possible sources of ground water
contaminants entering the facility property from an upgradient direction, and their

contributions of background levels;

. Determine the extent of, and direction and rate of movement of any contaminant

plume the has resulted from the release of contaminants on the property;
. Determine whether any plume that exists has left the site boundaries;

. Characterize contaminant pathways;
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. Determine the identity and characteristics of any target populations or natural
systems in the vicinity of the Amphenol facility.

To meet these objectives, samples were obtained from surface waters and sediments in local
streams and storm sewers, soil materials collected from soil borings, soil gas, and ground water
from monitoring wells on and adjacent to the site. The first round of site work was conducted
between Januvary 28 and April 16, 1992.

3.1.3 Additional Activities

sd that additional sampling
ai-‘memorandum describing
#d, June 23, 1992, was submitted to
;ppendix B of this report, listed the

activities and results of the first phase of the +

Region V, U.S. EPA. The mcmorandum,_ include

' folloWing objectives for additional RFI work

. Evaluation of the storm sewer and storm sewer trench as a possible pathway for
contaminant migration, and delineation of any plume extension along the storm

SEWET;

. Evaluation of ground water flow patterns and contaminants in storm sewer water

during periods when ground water levels are above the bottom of the storm sewer;

. Evaluation of possible sources of contamination to Unit D, perhaps utilizing

additional well purging and sample analysis;
. Evaluation of Unit B thickness south of the site.

To meet these objectives, additional soil, surface water and ground water samples were collected
both on and off-site in accordance with a Work Plan dated October 12, 1992, and a supplement

12




to that Work Plan, dated December 28, 1992. Additional sampling of selected monitoring wells
and surface water took place on July 27, 1992. Additional soil boring, monitoring well
installation, soil sampling and well purging activities were conducted between January 13 and
February 17, 1993. On-site and off-site surface and ground water sampling, was performed
between February 16 and March 2,1993. Off-site- work was performed with a hydraulic
Geoprobe apparatus in lieu of permanent monitoring well construction, in accordance with the
December 28, 1992 Work Plan supplement.

3.2 Site Mapping

Prior to commencement of RFI field work, planimetric h&s d vertical ground controls

were established by survey. A point in the southeast'corner of th perty was selected as a
beginning point and a base line bearing N 0083 , parallel to Hurricane Road was

established. An orthogonal east-west base line was alst e blished. Panels were located at four

Aerial photography of the facility was abtained on January 12, 1992 and was utilized to prepare
a topographic site base m : ale of 1 inch equals 50 feet (Sheet 1). This base map was
utilized in the preparation offdrawings throughout this report. The aerial photograph of the
property is shown on Sheet 2.

Additional historic stereo aerial photographs dated September 18, 1962, August 30, 1976 and
September 27, 1988 were obtained from the Indiana Department of Highways and Johnson

County and utilized during this investigation.

Locations and elevations of soil borings, monitoring wells and Geoprobe sampling points were

determined by survey. Values for northing, easting, and elevation are shown in Appendix C.

3.3 Soil Boring and Monitoring Well Installation

Nine soil borings (SB-1 through SB-9) and seven monitoring wells (MW-20 through MW-26)
were installed between February 4 and 26, 1992. With the exception of MW-26, added during
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Consent Order negotiations, these well and boring locations were specified in the IT Work Plan
(IT, 1988), and made a part of the Consent Order. Four additional Monitoring wells (MW-27
through MW-30) were installed between January 13 and 15, 1993 at locations specified in the
October 12, 1992 Work Plan (WWES, 1992). Monitoring wells MW-3, -9, and -12, previously
installed by ATEC (Section 2.3.1), and monitoring wells IT-1A, IT-2, and IT-3, previously
installed by IT (Section 2.3.4) were also used in this RFI for ground water sampling and water
level measurement. Soil boring and monitoring well locations are shown on Sheet3. Soil
samples were collected from soil borings for physical description and classification. Soil
mc locations off-site (PGP-1,

samples for description and classification were also collected
-2, -3, and -6 through -11) between February 16 and March
specified in the December 28, 1992 Work Plan supplem

93..' These locations were either
& 1992), or were added at the
discretion of the RFI project manager. These PG
apparatus. Soil classification logs for all soil samp

Soil borings SB-1 and SB-2, located immec
tank, were installed by hand auger. These

adjaces the in-ground cyanide overflow

rt; made to depths of 1.0 and 3.0 feet

was planned that these borings.®
found in the field that the ¢

Soil borings SB-3 through SB-9 were installed utilizing conventional hollow stem auger and
split spoon sampling techniques. Borings SB-3 and SB-4 were located in the area of purported
buried lapping compound tanks along the west side of the main plant building, and were made to
investigate any potential leakage from these tanks. Attempts to locate the tanks with metal
detectors and probe rods were unsuccessful. Borings were placed in an area where the tanks
were purported to have existed, and were advanced to a depth of 10 feet. The locations were
established by interviewing an Amphenol employee formerly assigned to the Franklin operation
at the time the tanks were utilized.

Boring SB-5 was located immediately outside of a roofed, fenced enclosure, also along the west
side of the building and was a made to a depth of 17 feet. This boring was to be used to evaluate
potential spills from a former RCRA storage area which was believed to have been within the
enclosure. Subsequent research has suggested that the former RCRA storage area was located

outside the northwest corner of the plating room, and that the fenced area in question was never
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utilized to store hazardous waste. Soil borings SB-1 and SB-2 were installed in this area
(Sheet 3).

Borings SB-6 and SB-7 were located along the former sanitary sewer line between existing
monitoring well MW-12 and new, paired monitoring wells MW-22/MW-23. Borings SB-8 and
SB-9 were made along the south side of the plating room near existing monitoring well MW-3.
These locations are also directly down gradient of the former RCRA storage area.

Soil borings which were not developed into monitoring wellg#sere backfilled with Portland

cement grout upon completion.

Soil classification profiles were constructed from gé
locations southeast (PGP-1), south (PGP-2, PGP-
 and -7) of the site. These profiles were ex

by Geoprobe at off-site
and -11) and southwest (PGP-3, -6,
faration for ground water sampling at

each location.

. Laboratory-grade deionized (DIW) water was added to the well pipe as required
to counteract the buoyant force of well fluids, and to clean fine soil particles from

the well screen;

. Where installation of the bentonite seal was made above the saturated zone, three
gallons of laboratory-grade DIW were added to the borehole to hydrate the
pellets.

Summary monitoring well data including horizontal grid coordinates, top of casing and ground
elevations, and screened intervals, are recorded in Appendix E. Ground water levels are shown
in Table 1. Monitoring wells MW-20, -21, -22, -24, -26 and -27 through -29 are completed in
the upper sand and gravel unit (Unit B). Monitoring well MW-30 was completed in the storm
sewer trench. Wells MW-23 and -25 are completed in the lower sand unit (Unit D)
approximately 60 feet deep. Three paired shallow sand/deep sand installations were made where
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vertical hydraulic gradients and levels of contaminants could be compared between the two
units. These paired installations consisted of MW-22/23, MW-12/25 and MW-24/TT-1A.

Monitoring wells MW-23 and -25 were installed utilizing a double well casing to limit the
potential for cross contamination between the shallow and deep sand units. The following
procedure was utilized. A hole was drilled through the shallow sand unit and into the top of the
underlying glacial till. A large diameter casing was then inserted in the hole, and cemented
inside and out to the surface. After the cement had set a minimum of 24 hours, the cement inside
the casing was drilled out, and the boring was advanced to thg#8() foot depth utilizing hollow

stem auger drilling techniques through the surface casing.

Borings SB-6 and SB-7, monitoring wells MW-1
MW-27 and MW-30 served to investigate conditio:
borings SB-8 and SB-9, and monitoring wells MW-3
vicinity of the former plating room and RCRA: .

poiais. Monitoring wells MW-27 and MW-28
aminatipn detected at the southwest corner of the paved

-3, MW-22 through -25,
Ryl the old sanitary sewer line. Soil
MW-21 provided samples from the

and MW-26 were utilized as upgradient samp

served to investigate an area of PCE

area of the site during the on-
and -10 served to investig
and -4D served as ch:
well MW-12.

3.4 Aquifer Testing”

Hydraulic conductivity of the Unit B sand was estimated from "mini-rate" pump tests conducted
in monitoring wells MW-12 and MW-24 on September 2, 1992. Each well was pumped at a
constant rate with a peristaltic pump, and drawdown was monitored with a pressure transducer
and an electronic data logger. Data logger records and time-drawdown curves are presented in

Appendix F.

_ Monitoring well MW-12 was pumped at 1.16 gallons per minute (gpm) for 60 minutes, resulting
in drawdown of 0.58 feet. Monitoring well MW-24 was pumped at 4.17 gpm for 67 minutes,
with 0.48 feet of drawdown. Walton's (1962, 1985) specific capacity formula was used with an
assumed storage coefficient of 0.20 to compute transmissivity values of 2,200 and 11,300 gpd/ft
(gallons per day per foot) for MW-12 and MW-24, respectively. For saturated thicknesses of 6.9
(MW-12) and 6.0 feet (MW-24), the transmissivity values equate to hydraulic conductivities of
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320 gpd/ft2 at MW-12 and 1860 gpd/ft2 at MW-24. Although markedly different from one
another, these values are consistent with the fine to coarse sand texture seen in samples of the
aquifer material.

3.5 Sample Types and Locations

The following types of analytical samples were collected:

. Soil gas samples from 30 locations on the site

. Surface water and sediment samples fre 35" along the storm sewer

drainage system and Hurricane Creek

. Soil samples from the nine%gpi
monitoring well borings;

site, collected with the Geoprobe apparatus;
. Ground water samples from one location on-site and eight locations off-site,
collected with the Geoprobe apparatus utilizing stainless steel and Teflon bailers.

The on-site soil gas survey was performed to provide a preliminary assessment of the extent of
VOC contamination in soil and shallow ground water. The results of this soil gas survey were
prepared as a Technical Memorandum and submitted as a draft to Region V EPA on April 8,
1992. The Technical Memorandum is included in this report as Appendix G. Figure 1 of
Appendix G shows the location of soil gas sampling points with respect to the site coordinate
grid.

Surface water and sediment sampling points are shown in Figure 9. Sampling points SW/SD-01

and SW/SD-05 represent upstream Hurricane Creek and upstream storm sewer samples,
respectively. These locations correspond to previous 1985 IT sampling points H-1 and SD-4
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(Figure 4). Point SW/SD-02 is the storm sewer discharge point. Points SW/SD-03 and SW/SD-
04 are on Hurricane Creek downstream from the storm sewer outfall. The SW/SD-03 location is
at the Forsythe Street bridge over Hurricane Creek, located approximately 1000 feet downstream
from the storm sewer outfall into Hurricane Creek. Point SW/SD-04 is located in the City of
Franklin Jack Morgan Park, and was located about 200 feet upstream from IT sampling point
H-3. Surface sediment samples were collected from all SD points on February 25, 1992. Field
determinations of pH, temperature, specific conductance, dissolved oxygen and stream flow
were made at each SW point between February 25 and March 25, 1992. Stream water samples

for VOCs, total cyanide and amenable cyanide were collec
points SW-01, SW-02 and SW-05 on February 25, 1992.
total and amenable cyanide were obtained at point,
February 17, 1993.

#from surface water sampling

water samples for VOCs and
ain on July 27,1992 and

Analytical soil samples were collected from selected ints in soil borings SB-1 through SB-9,
MW-20 through MW-27, and MW-30. Sars
(HNu) screening results, which are included i
for VOCs, metals, and total and

served to determine the identifzé

ﬁto the deeper sand aquifer. Surface samples were
d MW-22 for risk evaluation purposes. Background soil
g locations MW-20 and MW-26.

collected at locations S
samples were collected at

New monitoring wells MW-20 through MW-26, monitoring wells MW-3, MW-9 and MW-12,
previously installed by ATEC, and monitoring wells IT-1A, IT-2 and IT-3, installed previously
by IT, were sampled in March and April, 1992. Prior to this initial sampling, each well was
developed by bailer surging to remove fines from the well screen area. Approximately ten well
volumes were removed from most shallow wells, but low yield prevented this volume of purging
in wells MW-12, -20 and IT-2. Deep wells MW-23, -25 and IT-1A were purged of three casing
volumes. All development water was contained in polyethylene tanks at a central location on-
site. During the initial development, a large steel treble hook, cotton string, and several lead
sinkers were removed from MW-12. These are presumed to have been lost at some point in the
past, possibly from a previous attempt to retrieve lost sampling equipment. Monitoring wells
MW-12, MW-22, IT-2 and IT-3 were sampled in a second sampling round on July 27, 1992.
Monitoring wells MW-12, -22 through -25, and -27 through -30, IT-1A, IT-2 and IT-3 were
sampled in a third sampling round February 16 and 17, 1993.
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Following ground water sampling rounds one and two, additional ground water quality data were
obtained off-site by collecting VOC screening samples with a Geoprobe, and analyzing them for
target compounds DCA, TCA, TCE, and PCE in the sampling vehicle utilizing an on-board GC
with purge-and-trap in accordance with the December 28,1992 supplement to the
October 12, 1992 Work Plan (WWES, 1992). Rapid collection and analysis of screening
samples facilitated qualitative delineation of areas for collection of ground water samples by
techniques prescribed in the Work Plan supplement (WWES, 1992).

ted between November 4 and

Initial sampling for screening of the ground water was c

6, 1992. Results of this screening were prepared as a,¥i ch Memorandum submitted to

Appendix H shows the locations of ground water:$¢ samples .collectﬁgd during phase I of

screening was conducted between

3.6.1 Soil Gas

Soil gas sampling methods are detailed in Appendix G. At each sampling point, two samples
were collected, one from six feet and one from eight feet below the surface. Samples were
analyzed for trichloroethene (TCE), perchloroethene (PCE), and trans-1,2-dichloroethylene
(DCE).

The soil gas pilot survey and sampling were performed January 28-30, 1992. Several techniques
were used which varied from those proposed in the QAPjP (WWES, 1990), owing to increased
knowledge of the site, and improved analytical and sampling equipment. Variations from the
QAP]P are provided in Appendix G.
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A total of 55 samples was collected. Soil-vapor samples were analyzed on-site utilizing a Photo-
Vac 10S55 portable gas chromatograph (GC) equipped with a built-in integrator.

The QAP;jP provided for external GC calibration utilizing TCE gas standards, and quantification
of total VOCs in the sample based on total peak area and a TCE calibration factor. The GC was
initially calibrated with TCE and trans-1,2-dichloroethylene. Initial sampling work indicated
that with few exceptions, only TCE and an unknown compound appeared in the soil gas. The
unknown compound was identified as PCE after an external standard for that compound was
obtained.

3.6.2 Soil Samples

Soil samples were collected from nine soil bori:
between February4 and 26,1992 and from one
January 13, 1993. Soil boring and monito

en new monitoring well borings

additional monitoring well boring

the depth intervals sampled in each boring are

ple containers with a stainless steel spatula. All other
fed ring hollow-stem auger drilling using conventional split

spoon sampling techrﬁq amp were collected following procedures detailed in the QAP;P

with following exceptions:

. Analytical samples were collected in large, 3-inch diameter split spoons to assure
sufficient sample volume for analysis;

. Each 3-inch split spoon was subjected to a detergent/steam wash, a nanograde
methanol rinse and a deionized water rinse prior to analytical sample collection;

. Samples for VOC analysis were collected into two 125 ml wide-mouth glass jars,
and for cyanide analyses, into a single 250 m] amber glass jar.

Samples were collected for VOC, metals, total cyanide and amenable cyanide analyses. Soil

samples were transferred from the split spoons to sample containers with a pre-cleaned stainless

steel spatula. Analytical data are provided in Table 3.
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3.6.3 Surface Water and Sediment Samples

Stream water samples for VOCs, total cyanide and amenable cyanide analyses were collected
from sampling points SW-01, SW-02 and SW-05 on February 25, 1992. Point SW-02 was
sampled again on July 27, 1993 and February 17, 1993. Temperature, pH, specific conductance,
dissolved oxygen content and stream discharge were determined at all stream water sampling
points. These data are provided in Table 4. Samples were obtained and handled in accordance
with the QAPjP (WWES, 1990), with the following exception:

. Where shallow water prevented collech n . full container by

submersion, the remainder of the sample was collectegd by dipping water

with the bottle cap.

The stream water dissolved oxygen conte
‘March 25, 1992. An attempt to measure diss
ipment malfunction. Data were obtained by -
ygen content was determined electronically

water was obtained for immediate titration following the

procedures given in the HA ata from both techniques are presented in Table 4.

Stream discharge was determined at sampling points SD/SW-01, SD/SW-02, SD/SW-03, and
SD/SW-04 on February 25, 1992 by the pygmy current-meter method and at point SD/SW-05 by
the modified Parshall flume method (Buchanan and Somers, 1976). Discharge was determined
again at point SW-02 on July 27, 1992 by the pygmy current-meter method. Discharge data are
included in Table 4. Laboratory analytical data for the surface water samples are provided in
Table 5.

Stream sediment samples for VOCs, metals, total cyanide and amenable cyanide analyses were
collected from each stream sampling point on February 25, 1992. Metals and cyanide samples
were collected into a single 250 ml amber glass jar. VOC samples were collected in two 125 ml
glass jars. Samples were collected in accordance with procedures given in the QAPjP
(WWES, 1990). At points SD-02 and SD-05, grab samples were collected from the midpoint of
the streambed. At points SD-01, SD-03 and SD-04, composite samples were collected by
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homogenizing three aliquots of sediment collected from equally spaced points across the stream
bed. Analytical data are provided in Table 6.

3.64 Ground Water
3.6.4.1 Monitoring Wells

Three rounds of ground water sampling were conducted. Sampling round one was conducted
between March 2 and April 16, 1992. Monitoring wells MW&3, -9, -12, -20 through -24,
MW-26, IT-1A and IT-3 were sampled March 2 and 3, 1992, At this time monitoring well IT-2

conducted July 27, 1992. Samp
Monitoring wells IT-1A,

gwas conducted February 16 through 24, 1993.
MW-22 through -25 and -27 through -30 were

sampled February 16

Samples were collected fi ¢ total metals, total cyanide, and amenable cyanide analyses.
Samples from wells MW-12 :and MW-22 were analyzed for both total and dissolved metals.
During round one, wells MW-12 and MW-22 were sampled for additional parameters listed in
40 CFR Part 264 Appendix IX, but excluding organo-chlorine pesticides as listed in Exhibit A of
the Consent Order.

Prior to sampling round one, each well was tested in an undisturbed state for the presence of high
and Jow density non-aqueous phases utilizing a Keck interface probe. Each well except MW-12
and IT-2 was then purged of a minimum of three casing volumes. Wells MW-12 and IT-2 were
purged to dryness. Samples were collected and handled in accordance with the QAPjP with the

following exceptions:

. Each Appendix IX sample for phenols and SVOCs was collected into a single one
liter amber glass bottle with no preservatives added;
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. Each sample for PCBs, pesticides, dioxins and furans was collected into a single
two liter amber glass jar;

. Each sulfide sample was collected in a 500 ml polyethylene bottle and preserved
with sodium hydroxide and zinc acetate.

Ground water field-chemistry data are presented in Table 7, and analytical data are provided
Table 8.

Samples collected from monitoring wells MW-23, MW-25 l.‘A (screened in the saturated

zone identified as UnitD on Sheets 4A and 4B) durif; gr water sampling round one
means of addressing the possibility that the VOCS*

during installation of the deep monitoring
during round three. Redevelopment was a

Table 9.

3.64.2

Ground water samples were céllected from selected locations on- and off-site with the Geoprobe
and analyzed for VOCs on board the sampling vehicle as an efficient means of qualitatively
delineating contaminated areas and identifying additional analytical sampling locations. These
"screening" samples were collected in accordance with the Work Plan (WWES, 1992). Ground
water screening samples were collected on-site between November 4 and 6, 1992. Results of
this screening are included in Appendix H. Off-site ground water screening was conducted from
February 1 through April 1, 1993. Results are provided in Table 10.

3.64.2.2 Ground Water Analvtical Sampling

Ground water samples for CLP contract laboratory analyses were collected from selected
locations on- and off-site as discussed in Section 3.5. Samples were collected following
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procedures described in the Work Plan supplemnt (WWES, 1992). Sample locations (PGP-1
through PGP-10) are shown on Sheet 3, and analytical results are included in Table 8.

3.7 Decontamination Procedures

During the on-site soil gas sampling, each sample was collected with new tubing into a new
sampling bag. The sampling train was purged with at least two liters of soil gas before sample
collection commenced. The probe was washed with a detergent solution and rinsed with

deionized water as needed between sampling points to preygat the transfer of potentially

contaminated soil from one sampling location to another.

Equipment used in the installation of soil borings
prior to use at each boring. Hollow stem augers,
spoons were rinsed with laboratory grad Split spoons were stored and

transportéd on clean plastic sheeting. Utensi aring soil sample collection were washed

At each drilling site
performed a boot wash gléve removal to limit carrying any potentially contaminated
material from the area. All¥equipment used during stream and groundwater sampling was

cleaned following procedures contained in the QAP;P.

The submersible pump used in the redevelopment of monitoring wells IT-1A, MW-23, and
MW-25 was decontaminated prior to use in each well. The exterior of the pump and tubing was
washed with a detergent solution and rinsed with deionized water. The interior of the pump and
tubing was flushed for five minutes with municipal tap water by operating the pump in a bucket

which received a constant flow of water.
Equipment used in the collection of ground water samples with the Geoprobe was either washed

and rinsed prior to each use as specified in the Work Plan supplement (WWES, 1992) or was
obtained new and used only once, then discarded.
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3.8 Potentially Contaminated Materials

Potentially contaminated materials were generated from five sources during the RFI. Personal
protective equipment, decontamination materials and solutions, soil-cuttings, sampling devices
and monitoring well purge water were handled as potentially contaminated waste. Personal
protective equipment used in areas of known or suspected contamination was contained in 55
gallon steel drums with lids and rings and stored in the former Waste Water Treatment Plant
(WWTP) on-site. Plastic sheeting used as ground cover under decontamination activities was
similarly contained. Spent decontamination solution and m igoring well purge water was

olding tanks staged inside the

collected as generated and transferred to 500 gallon plas
WWTP. Soil cuttings generated during soil boring installdtion
placed in 55 gallon steel drums with lids and rings.
for ground water sampling with the Geoprobe weré

QA/QC procedures were ed in accordance with the QAPjP, the October 12, 1992 Work
Plan and the December 28, 1992 Work Plan supplement (WWES, 1992). A discussion of
QA/QC sample results is located in Section 4.7.

3.10 | Contract Laboratory

All analytical work, with the exception of field determinations of water quality parameters, soil
gas analyses, and Geoprobe ground water screening analyses was performed by Southwest
Laboratories of Oklahoma, Incorporated, 1700 West Albany, Suite C, Broken Arrow, Oklahoma,
74012. All work was conducted in accordance with the laboratory QAPjP approved by U.S.
EPA Region V for the RFL
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3.11 Subcontractors

The soil gas sampling and analysis, ground water screening sampling and analysis, and ground
water Geoprobe sampling were performed by GeoTrace Incorporated, P.O. Box 1243, Mount
Vernon, Illinois, 62864.

Soil boring and monitoring well installation was performed by Environmental Drilling Services
Incorporated, R.R. #1, State Road 59, Carbon, Indiana, 47837.

Surveying was performed by Kevin Potter, RLS & PE, P
47407.

x 5982, Bloomington, Indiana,

Aerial photography was provided by Accu-Air Sus¥ , 1220 A Avenue, Seymour,

Indiana, 47274.

4.0 - RESULTS

4.1

Hydrogeology.

Soil boring data (Appendix DJ were used to prepare three geologic cross sections of the of the
area (Sheets 4A and 4B). Locations of sections are shown on Sheet 3. Cross section A-B-C-E
extends from MW-20 at the north end of the site to PGP-11 at the south and is oriented roughly
parallel to the direction of ground water flow in the shallow sand unit (Unit B). Cross section B-
C-D extends from MW-3 to IT-3 and is oriented roughly along the storm sewer alignment.
Section F-G traverses the south end of the study area (south of the site), oriented west to east
across Forsythe Street. Cross sections show the location of soil samples selected for analysis,

well screen intervals, and ground water elevations.

The soil boring data generated by this RFI largely to confirm previous interpretations of site
geology. Surficial soil materials (herein labeled as Unit A) consist of yellow brown silt loam or
loam (silty clay or sandy clay) which ranges in thickness from about 3 to 8 feet. Unit A is
underlain by the upper sand unit, Unit B, which appears to be continuous beneath the property
and immediate surrounding area. The unit is saturated in the basal part, and the thickness of the
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saturated zone varies spatially from about 4 feet to about 15 feet. Generally the saturated zone is
thickest in the northern portion of the property, and thinner south of the main facility building.
The unit is composed primarily of stratified fine to coarse sand, and sandy gravel. As shown on
Sheet 4A, the unit grows progressively thinner southward. At location PGP-11, ground water
scrccniﬁg sample SGP-19 was collected and no target compounds were detected
(Section 3.6.4.2.1). An attempt to collect a ground water sample of sufficient volume for CLP
analysis (Section 3.6.4.2.2) was unsuccessful. This suggests that the thickness saturated zone
has diminished southward to the extent that insufficient water was available for sample
collection by approved methods.

Unit B is underlain by a dense, gray glacial till unit (]
MW-23 and MW-25 this unit was determined to be 23 tp 26 feet 1
till unit serves as a confining bed between grousth w
below. Unit D, as sampled at MW-23 and MW-25 ¢

oam texture. At locations
ckness (Sheet 4B). The
nes in Units B above, and Unit D

:0f medium to coarse sand and loamy
of Unit D occurs at an elevation of

wells, as summarized in Tahle.l¥ Contours showing the configuration of the potentiometric
surface in Unit B on March 24 ,:"1992 and February 12, 1993 are provided in Figures 10, and 11,
respectively. Potentiometric contours in Unit D on the same dates are shown on Figures 12 and
13. Table 1 and Figure 10 also show water level measurements obtained in storm sewer

manholes south of the main facility building.

The March 25 Unit B data (Figure 10) appear to represent a relatively low ground water stage,
probably related to the relatively dry 1991-1992 winter months. Water level at MW-9, for
example, was about four feet lower than that observed by IT in May, 1985 (Figure 6), but water
levels in the southern portion of the property are more comparable to the IT data. Ground water
levels appeared to be slightly lower than water levels in the storm sewer drainage system, as

measured at the north and south storm sewer manholes, (Figure 10).

On June 2, 1992 ground water levels in Unit B were higher (Table 1), and again a south and

southeast ground water gradient was observed. Water levels in the northern portion of the site
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were about 1.0 to 1.5 feet higher than in March, 1992, but wells south of the main facility
building showed a lesser increase. Ground water levels recorded on February 2, 1993 were
higher than the June, 1992 levels, and again a south-southeasterly ground water flow direction
was evident (Figure 11).

During both the March and June, 1992 monitoring, significant downward vertical hydraulic
gradients were observed at the three paired (Unit B/D) monitoring well clusters. Between the
March and June measurement events, hydraulic heads decreased slightly in the Unit D wells
(Table 1), resulting in a larger downward vertical gradient obgerved in June than in March.

During the February, 1993 monitoring, a slight upward vertig draulic gradient was observed.

Unit B are below the elevation of water flo

times, the storm sewer is incapable of perfo ground water intercept, as suggested by
. Boring log data (AppendixD) suggest
that in the storm sewer segmen: d IT-3, about four to seven feet of saturated

Unit B sand occurs below

than the storm sewer invert ] e 1). Limited data on water levels within the storm sewer

suggest that the ground wate entiometric surface may exist at an elevation higher than that of

the water within the storm sewer.

Hurricane Creek probably acts as a ground water sink south of the former Amphenol Facility,
intercepting ground water flowing south-southeast from the facility. UnitB ground water
elevations beneath the facility decrease from approximately 722 feet MSL at MW-20 to
approximately 719 feet MSL at IT-3. The USGS Topographic Quadrangle map (Franklin,
Indiana) indicates that Hurricane Creek lies just below 720 feet MSL.

4.2 Soil Gas
A soil gas survey was conducted at the site in January, 1992. The objectives of the survey were

to provide preliminary assessment of the extent of VOC contamination at the site and to

investigate the potential residual soil contamination in product/waste areas and near the sewer
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lines. Results of the soil gas survey were presented to Region V U.S. EPA in a technical
memorandum dated April 8, 1992, and included in this report as Appendix G. Evaluation of the
soil gas data resulted in the delineation of two VOC plumes at the site (Figure5 and 6,
Appendix G). Maximum VOC concentrations in soil gas were found near that location where
the storm sewer crosses under the old sanitary sewer. Decreasing VOC concentrations in all
directions from the sewer line suggested that the sewer was a line source for contaminant release.
A separate PCE plume was detected in soil gas at the southwest corner of the facility parking lot.
It was suggested in the soil gas technical memorandum that this plume may be the result of a
surface-release of PCE at or near the southwest corner of the pavgient.

4.3

Analytical results for soil, surface sediment, surfage’s d ground water are discussed in the

or Relevant and Appropriate

following sections. Results are compared to Ap
Requirements (ARARs) as tabulated in Ta ARAHS .for soil and surface sediment are
calculated Preliminary Remediation Goals (P on 5.0). ARARs for waters are PRGs,
Safe Drinking Water Act Maximusit Contami antyLévels (MCLs) and MCL Goals (MCLGs),
also included in Table 11. Anak ¢sented in the following sections. Results which

exceed any ARAR values

ata tabulations.

44 Soil Boring

Soil samples were collected® from borings installed around the former Amphenol facility
(Section 3.5). Analyses were performed for VOC and inorganic parameters listed in Appendix L
Soil analytical results are summarized in Table 3. Laboartory analytical reports are included in '
Appendix J.

44.1 Upgradient

Subsurface soil conditions upgradient from the former Amphenol facility were assessed by
analyzing soil samples obtained during drilling and installation of monitoring wells MW-20 and
- MW-26 (Sheet 3). Soil samples were obtained from selected depth intervals as shown in Table
2. Sampling procedures and analytical parameters are discussed in Section 3.0.

No VOCs were detected at levels above PRGs in upgradient soils. Three metals (arsenic,

beryllium and cobalt) were reported at levels exceeding PRGs. All concentrations are, however,
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well within background ranges for soils as reported by Dragun (1991). These elements are
determined to be naturally occurring in upgradient soils, and unrelated to the former Amphenol

facility.

4472 Plating Room

Soil conditions in the vicinity of the former plating room were evaluated by analyzing soil
samples collected from soil borings SB-8, SB-9, and MW-21 (Sheet 3). Soil samples were
obtained from selected depth intervals as shown in Table 2. Sampling procedures and analytical

parameters are discussed in Section 3.0.

Arsenic, beryllium, cobalt and PCE were detected .n soils near ormer plating room at

concentrations exceeding the PRGs for these paranie Arsenic, bgfyllium and cobalt, present
at concentrations similar to those found in soils across ite, and within reported background
levels (Dragun, 1991), are determined to be of naturally occurring processes.
As discussed in the plume delineation Technic gandum (Appendix B), VOCs detected in

this area (Table 3) are attributed to #&sig al cont

ination from the former plating room.
443 Sewer Lines _.
séwcr lines south of the former Amphenol facility were

n;ples collected from soil borings SB-6, SB-7, and MW-22
(Sheet 3). Soil samples weré obtained from selected depth intervals as shown in Table 2.

Subsurface soil conditi¢:
investigated by analyzing §

Sampling procedures and analytical parameters are discussed in Section 3.0.

PCE was detected at concentrations exceeding the PRG in samples from MW-22 (17-19 feet)
and SB-7 (16-18 feet). These depths correspond to the top of the saturated zone. Soil samples
collected from shallower intervals in these borings contained no VOCs in concentrations
exceeding PRGs. The presence of PCE in saturated soil at depth, beneath relatively
uncontaminated, unsaturated soil indicates PCE has migrated laterally through the soil to this

area, most likely carried in the ground water.
Arsenic, beryllium and cobalt were reported at concentrations exceeding PRGs in soil samples

collected from borings MW-22, SB-6, and SB-7. - However, all concentrations are within
background levels as reported by Dragun (1991), and are similar to values reported throughout
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the RFI. Consequently, the occurrence of these elements at the reported concentrations is

considered a natural phenomenon, unrelated to the former Amphenol facility.
444 Southwest Corner

Soil conditions beneath the southwest corner of the site were evaluated by analyzing soil samples
collected from soil boring MW-27 (Sheet 3). Results of the soil gas survey indicated the
presence of PCE in this area (Appendix G). Samplcs were collected from depths of 13-15 feet
and 21-23 feet in boring MW-27. Analytical results are included. 4 Table 3.

PCE was detected at concentrations well above the PRG j soil sample. This sample

was collected at the top of the saturated portion of Unz 3 PCE was also detected in

the deeper sample, but at a concentration below th

4.4.5 RCRA Storage Area

A fenced, roofed enclosure located.:
Plan (IT, 1988) as a former RE

adjacent to the enclosure

Soil boring SB-5 (Sheet 3) was installed
residual contamination from releases that may
have occurred at the s 5
amenable cyanide and collected at two feet below the surface. Analytical results
are summarized in Table 3.% > {c, beryllium and cobalt were the only parameters detected at
concentrations eXceeding PRG Arsenic, beryllium and cobalt were also detected in soil
collected at all other soil borings, at concentrations similar to those reported at SB-5 (Table 3).
Dragun (1991) reported average background levels in Indiana soils ranging from 2.0 to 15 ppm
for arsenic, 0 to 2.0 ppm for beryllium, and from 3.0 to 15ppm for cobalt. The reported
concentrations of arsenic, beryllium and cobalt at SB-5 are within these background values, and
are interpreted as naturally occurring background levels, unrelated to the former RCRA storage

arca.

446 Cyanide Overflow Tank

Soil samples were collected from two soil borings installed adjacent to an in-ground concrete
tank which had been previously used to store excess cyanide solution. The tank is rectangular in
shape, measuring approximately six feet in width, eight feet in length, and nine feet deep.
Samples were taken from soil borings SB-1 and SB-2 (see Sheet 3) from depths of 1.0 to 3.0 feet
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below the bottom of the tank. Samples were analyzed for total metals, total cyanide, amenable
cyanide and VOCs. Analytical results are summarized in Table 3.

The reported concentrations of arsenic, beryllium and cobalt exceed the respective PRGs for
these elements. As all concentrations are well within background ranges as reported by Dragun
(1991), and are similar to values reported elsewhere across the site, these levels interpreted as
naturally occurring background concentrations and are determined not to be related to the
cyanide overflow tank.

4.47 Unit C Aquitard

Analytical soil samples from the Unit C aquitard (She
23 and MW-25 (Sheet 3). Sample intervals are Siv
included in Table 3.

No VOCs were detected in excess of PRGs i s, Arsenic, beryllium and cobalt were
reported at levels exceeding PRGs,#Ad
soils as reported by Dragun (19933 :an

The areal extent of VOC contamination in soils is shown in Sheets SA and 5B. Sheet SA shows

total VOC concentration in soil samples collected between 0 and 12 feet below the surface.
Sheet 5B shows total VOCs in soil samples from below 12 feet below the surface. VOC soil
concentrations are much higher below 12 feet, at the approximate level of the top of the saturated

zone.
4.5 Ground Water

Ground water quality was determined by collecting samples from permanent monitoring wells
on-site and from temporary sampling points established both on- and off-site with the Geoprobe
apparatus (Section 3.5). Sampling locations are shown on Sheet 3. Analyses were performed for

VOCs, inorganics, and Appendix IX parameters as listed in Appendix I of this report.
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Table 8 presents a summary of analytical results, showing all reported detections. Parameters
listed in Appendix I but excluded from Table 8 were not detected in ground water samples
collected during the RFI. Laboratory data reports are incorporated into this report as
Appendix J.

45.1 Upgradient Shallow Aquifer

Ground water quality in the upgradient portion of the shallow (Unit B) aquifer was evaluated by
analyzing samples collected from monitoring wells MW-9, M#-20 and MW-26 (Sheet 3).

These locations are verified as upgradient based on interpretaticih. of ground water flow direction

using ground water levels as discussed in Section 4.1.2.
Concentrations of aluminum, beryllium, cobalt, ird a&-,angi mangénesc in upgradient ground
waters were reported at levels exceeding the ARARs .'
collected unfiltered. The effect of filtratio
filtered and unfiltered samples colle

ese elements. These samples were

e evaluated by comparison of results of
g wells MW-12 and MW-22 (Table §).

of these samples reduced the concentration of

stiggests that element concentrations in excess of

gerived from suspended solids (from native soil) in the
unfiltered samples. occgtrence of these elements in soil was discussed in

Section 4.4.

Detections of TCA (9 ug/l) anﬁ TCE (2 ug/l, estimated) in monitoring well MW-9 are consistent
with results of previous sampling as reported by IT (1988) (see Appendix A, Table A-1). The
presence of VOCs in ground water upgradient of the site has also been reported by ATEC
(1984b) (Appendix A, Table A-1, wells MW-4, -7, -8). The current data indicate that VOC
concentrations at MW-9 diminished significantly during the five year sampling hiatus. As
specified in the Consent Order, the VOC concentrations reported in the upgradient wells are
adopted as background levels for VOCs for the purpose of delineating the ground water VOC
plume at this site.

452 Plating Room

Ground water conditions in the vicinity of the former plating room were assessed through
analysis of ground water samples collected from monitoring wells MW-3 and MW-21 (Sheet 3).
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Samples were collected for VOCs, total metals, total cyanide and amenable cyanide during
ground water sampling round one.

Concentrations of six metals and two VOCs in ground water exceeded PRGs, as shown in
Table 8. As discussed in the technical memorandum on Plume Delineation (Appendix B), VOCs
in ground water at MW-3 and MW-21 are attributed to residual contamination associated with
the former plating room. Of the six metals, arsenic is reported at a concentration below the
regulatory MCL, and the remaining five (aluminum, cobalt, iron, lead and manganese), while

present at levels greater than their respective ARARs, were fouftd in similar concentrations at

nearly all locations sampled (see Table 8). Consequently,, aalsA concentrations reported for
levels.

453 Sewer Lines

exceeding ARARSs or site b kground levels (Section 4.4.1). These data indicate that ground
water in the vicinity of the storm sewer has been impacted by VOCs. The highest concentrations
were recorded in samples from MW-12 and MW-22, suggesting that the damaged old sanitary
sewer (Section 2.3.2) was a primary source of VOC releases.

Concentrations of aluminum, beryllium, cobalt, iron, lead, manganese, and nickel in unfiltered
samples were reported in excess of ARARs. The effect of filtration may be evaluated by
comparison of results of filtered and unfiltered samples collected from monitoring wells MW-12
and MW-22 (Table 8). Analyses of cobalt and lead indicate that filtration of these samples
reduced the concentration of these elements to below detectable limits. This suggests that
element concentrations in excess of ARARs at the upgradient wells may be the result of
dissolution of suspended solids (derived from native soil) in the unfiltered samples. The natural

occurrence of these elements in soil was discussed in Section 4.3.
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Historic analytical data for monitoring wells IT-2 and MW-12 (Appendix A, Table A-1) were
used to produce plots of concentration versus time (Figures 14a and 14b). In general, the plots
show ground water VOC concentrations increasing through 1986, then decreasing to the levels
observed during the RFL. The depressions in PCE and TCA concentrations in MW-12, seen in
the August 1986 sample, are unexplained.’

454 Southwest Parking Lot Corner

Ground water quality beneath the southwest comer of the facility was assessed by analyzing
samples collected from monitoring wells MW-27, MW-28 a#d - MW-29 (Sheet 3). These wells

Ground water quality

water samples collected:;
from points PGP-1 through®
three.

and PGP-6 through PGP-10 (Sheet 3) during sampling round

VOCs were reported at concentrations exceeding ARARs at PGP-4S, -4D, -6, -7, -8, and -9.
Concentrations of TCA exceeding background were reported at PGP-6 through -10.
Concentrations of 1,2-DCE exceeding background were reported at PGP-6 (Table 8). Locations
PGP-4S and PGP-4D correspond to the upper and lower portions, respectively, of the saturated
zone at MW-12. Samples were collected from PGP-4S and PGP-4D to compare with results
from samples from MW-12 (Section 4.6).

Elevated levels of VOCs at PGP-3, -6, -7, -8, -9, and -10 indicate VOCs may have migrated
south from the site along a line approximated by the location of Forsythe Street. The most likely
avenue for this pattern of migration is a municipal sanitary sewer lying directly beneath Forsythe
Street (Sheet 3).
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456 Unit D Aquifer

Ground water quality in the deep (Unit D) aquifer was assessed by analyzing samples collected
from monitoring wells MW-23, MW-25, and IT-1A (Sheet 3). Samples were collected from
these wells during sampling rounds one (March, 1992) and three (February, 1993). Between
sampling events, these wells were redeveloped as discussed in Section 3.6.4.1.

Concentrations of aluminum, arsenic, beryllium, cobalt, iron, lead, and manganese in deep
ground waters were reported in excess of ARARs for these,
collected unfiltered. As discussed in Section 4.5.1, the repd
result of the dissolution of suspended solids naturally ¢

lements. These samples were

concentrations are likely the

fficient amounts of these

elements to yield the observed concentrations.

Volatile organic compounds PCE and TCE were ed. during sampling round one at

Results of samples collected
ndicste generally reduced VOC levels. The

estimated (13 ug/l, MW-23) or.

in Unit D are present as a

Surface water and surface sediment conditions were investigated by analyzing samples collected
from five locations around the site (Figure 9). Analytical results for surface sediment samples
are summarized in Table 6. Laboratory analytical reports are included in Appendix J.
Concentrations of arsenic, beryllium and cobalt are reported above PRGs for those metals.
However, all concentrations are within background ranges (Dragun, 1991) and are therefore
interpreted as naturally occurring. Surface water analytical data are summarized in Table 5.
Laboratory analytical reports are included in Appendix J. Samples collected during the first
round of surface water sampling, conducted in February, 1992, contained no elevated leveié of
VOCs or cyanide. Samples were collected from surface water sampling point SW-02 again in
July, 1992 (round two) and February, 1993 (round three). Results from the July, 1992 sampling
reveal elevated levels of arsenic, beryllium, PCE, TCA and TCE. Arsenic and beryllium are
derived from the dissolution of soils and sediments containing these elements as discussed

earlier. PCE, TCA and TCE are likely present as the result of the storm sewer acting as a ground
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water intercept, transmitting ground water from the site during periods of relatively high ground
water levels as discussed in Section 4.7.3.

47 Quality Assurance/Quality Control (QA/QC)
47.1 QA/QC Samples and Deviations from Plan Documents

Sampling and QA/QC methodologies for this RFI come from five previously submitted and
approved sources: the IT Work Plan (1988), the Consent Order, i, QAPjP documents (approved
May, 1991), the October, 1992 Work Plan for additional

: wofk, and the December, 1992

matrix spike and duplica ; sperformed for VOCs. A second matrix spike and duplicate
sample should also have beerr'performed, but was not. This omission is not perceived to have

materially affected the results or conclusions of this RFL.

For the five surface water and sediment samples, a blank and a duplicate were performed with
the sediment samples. A duplicate, a matrix spike and a matrix spike duplicate were performed
with the surface water. No equipment blank was performed with the surface water sample
because sampling equipment was not used in collecting the samples. A trip blank for VOCs did
accompany the sample shipment. For the second round of sampling (to determine if VOCs were
present when ground water levels were high on site), the surface water sample duplicate was not
performed. For the third round of sampling, a duplicate, a matrix spike and a matrix spike
duplicate were performed with the surface water sample. An equipment blank (DIW in a sample

container) was also collected.
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For the thirteen first-round ground water samples, three equipment blanks, three duplicates and
two matrix spikes and matrix spike duplicates were performed. Samples from MW-12 and MW-
22 were analyzed for Appendix IX analytes as required in the Consent Order, and for total and
dissolved metals. Samples from MW-26 had to be collected on three additional occasions for
total and amenable cyanide because sample containers broke during shipment. An equipment
blank was collected and sent with the second sample. During the second sampling round, an
equipment blank was collected with the four analytical samples. During the third round of
ground water sampling, twelve samples were collected, plus two equipment blanks, two

duplicates, a matrix spike and a matrix spike duplicate. For she Geoprobe samples, sixteen

analytical samples were collected, along with four equi lanks, three duplicates, two

matrix spikes and two matrix spike duplicates.

472 QA/QC Audits

QA/QC audits were performed during ro i ais of the field work. These were

wells, and on 3/6/92 while samplis
QA/QC samples, decontaminatios

The audits covered sampling techniques,

g and sample condition. All findings were

473 Laboratory Data Quality

Data from the first round of sampling were validated by the WW Engineering & Science Grand
Rapids, Michigan Office. Data from the second and third round of sampling were validated by
HMM Associates, of Concord Massachusetts, a sister company of WW Engineering & Science.
Validation packages from these sources are included in Appendix K.

The following problems were noted in the first round:

1) Although matrix spike and matrix spike duplicate samples were submitted for
analysis for Appendix IX SVOCs, dioxin, furans, phenols, PCBs and pesticides,
the sample was not run by the laboratory, and the results are estimated. However,
there were no positive results for any of these analytes, and no reasons to believe
that they ever existed at this site.
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2) The data were validated by groups, and not every group had an associated trip
blank, blank or duplicate, although the QA/QC sample may have been sent in
another shipment that day. Data were flagged as estimated when a blank or
‘duplicate result was not observed with that group.

3) Some trip blanks contained acetone, PCE, and 1,2-dichloropropane. Data for
these compounds had to be estimated.

The following problems were noted in the second round:

1) Matrix spike results were out of control for a
2) Common, nonhazardous analytes were.

' .method blanks trip blanks, as was
set contained appreciable levels of

3)

presented in Section 4.5. Isace Qer;tration‘maps for DCA, PCE, TCA, and TCE in ground water
samples collected in March, ¥993 are shown in Sheets 6A, 6B, 6C, and 6D, respectively. An
isoconcentration map for total VOCs in ground water is shown in Sheet 6E.

4.8.1 Unit B Aquifer

DCA was not detected above 5ug/l north of the facility (Table 8§). The ARAR for DCA is
1010 ug/l (Table 11). Plume delineation (Figure 5A) is based on the non-detect level of 5 ug/l.
DCA concentrations in excess of 5 ug/l in ground water were consistently found along the sewer
lines. The elongation of the isoconcentration contours eastward along the south edge of the site
indicates that DCA has been carried along the storm sewer alignment. Similar elongation of the
plume southward from the site along Forsythe Street indicates the municipal sanitary sewer has

acted as a source of DCA contamination of ground water in this area.
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The ARAR for PCE is 1.43 ug/l (Table 11). PCE was detected in upgradient monitoring well
MW-26 at 3 ug/l (Table 8). Plume delineation was accomplished using 3 ug/l as a background
level for PCE at the site (Figure 5B). PCE concentrations in excess of 3 ug/l were found west
and south of the facility, roughly following the storm sewer and sanitary sewer lines. Off-site
PCE ground water impacts are indicated at PGP-8 and IT-2 (Figure 5B).

TCA was detected in upgradient monitoring well MW-9 at 9 ug/l (Table §). The ARAR for
TCA is 200 ug/l (Table 11). A site background value of 9 ug/l for TCE was adopted for plume
-ved in ground water south of

delineation (Figure 5C). Elevated TCA concentrations were obs
ard and southward along the

the facility extending from the southwest parking lot corne:

sewer and sanitary sewer I
exceedances at PGP-6 an

482

The potential for the storm sewer to act as a preferential path for contaminant migration was
evaluated by monitoring water levels and collecting water samples during periods of relatively
high and relatively low ground water levels. Ground water levels are shown in Table 1. Storm

sewer and monitoring well elevation data are given in Appendix C.

During ground water sampling round one, ground water levels were found to be below the level
of the storm sewer invert, suggesting that the storm sewer was not acting as a ground water
intercept. Surface water samples collected from the storm sewer outfall during sampling
round one (SW-02, Figure 9) contained no VOC or cyanide concentrations above detectable
limits (Table 5), substantiating the interpretation that the storm sewer was not acting as a ground
water intercept. During ground water sampling rounds two and three, ground water levels were
found at elevations above that of the storm sewer invert, and water levels recorded in the storm

sewer during sampling round two (see Table 1) were below the elevation of the ground water,
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suggesting that the storm sewer trench may be acting as a ground water intercept. Water
samples collected from the storm sewer outfall (SW-02, Figure 9) during sampling rounds two
and three contained detectable levels of PCE, TCA and TCE (see Table 5). These detections
indicate that the storm sewer is intercepting ground water beneath the site and transmitting it to
the outfall at surface water sampling point SW-02.

4.8.3 Sanitary Sewer
A municipal sanitary sewer exists beneath the site and off-site toghe south (Sheet 3). The on-site
segment of the sewer line is discussed in Section 2.3.2. City anklin personnel reported that

In this section, data collected during the 1992 and 1993 RFI/CMS field investigations (described
in Sections 1.0 to 4.0) are evaluated to determine the potential for site-related chemicals to
present unacceptable human health and environmental risks. This qualitative Risk Assessment
(RA) was prepared in accordance with the "Qualitative Risk Assessment" procedures presented
in Section 4.5 of the IT Work Plan for the site (IT, 1988). This RA is designed to qualitatively
determine if potential risks exist and, if so, whether additional investigations and evaluations,
ongoing monitoring, or no further action is required to address the potential risks. If the
qualitative RA adequately demonstrates that the site does not pose an unacceptable risk to human
health and the environment, then a quantitative RA is not necessary. Conversely, if the
qualitative RA indicates that a potential risk may be present, additional investigations may be
necessary and may include the completion of a more formél, quantitative RA. In this latter case,
the qualitative RA can be used to focus additional investigatibns towards the areas of greatest

concem.
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As specified in Section 4.5 of the IT Work Plan, this qualitative RA will combine an evaluation
of the following:

. Hazard Identification
*  Exposure Assessment
. Toxicity Assessment
*  Risk Characterization

Based on the above, this RA will result in the recommendation:#f, one of the following for the
site:

. Does not pose an unacceptable risk t¢ hyman healt] d the environment and

therefore does not require any . moniforing or remedial action:

Recommendation of "No Action";
. Does not pose an unacceptable’yis man health and the environment under
current conditions # se a risk at some time in the future:

Recommendatios

. Poses an, o human health or the environment according to the existing
level of & d réguires additional site-specific data collection to better define
the actual tial risk: Recommendation of "Additional Investigation or

Remediation"

If compounds which present a potential human health or ecological hazard are identified, further
analysis will be conducted to determine if complete or potentially complete chemical exposure
pathways exist. An estimate of the significance of potential exposures will be made for any
pathways determined to be currently complete or potentially complete in the future. For the
latter determinations, observed chemical concentrations at points of potential human or
ecological exposure will be combined with an evaluation of the potential toxic effects of the
chemicals of concern, including a comparison of site data to Applicable or Relevant and
Appropriate Requirements (ARARS).
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'5.2 Background

The former Amphenol site is located in an area of mixed commercial/industrial and residential
use in the city of Franklin, Indiana. Approximately six acres of the 15-acre site is used for
commercial/industrial purposes. The remainder of the site is used for farming. Land
surrounding the site to the south, southeast, and southwest is used predominantly for residential
purposes. Surrounding land in other directions is used predominantly for commercial and
industrial purposes and agriculture. The site is unfenced.

site. Areas to the north and
There are no schools or

The predominant residential area is located south and west.
east are less densely populated and have commercial/i

The nearest school is located
icane Creek. The City of Franklin
operates a municipal water supply well up

There are no known private drinkin

Hurricane Creek, a nearb face water body flowing through Franklin. This creek is
intermittent (i.e., during periods of little precipitation, the stream may have no flow). The
intermittent nature of this stream likely affects its ability to support significant aquatic life.

Aquatic life is considered a potential exposure target in this qualitative RA.

5.3 Hazard Identification

This step in the RA evaluates whether chemicals identified at the site could potentially produce
adverse human health or ecological effects given the specifics of the site. The identification of
such a hazard, if any, will trigger the need to complete other aspects of this qualitative RA. In
making this determination, consideration is given to the intrinsic toxicological properties of
those chemicals detected at the site, the magnitude of detected concentrations, and the existence

of known or potential exposure routes.

43
REVISED 10/93



Organic and inorganic analytical data for soil, surface water, surface sediment, and ground water
are shown in Tables 3, 5, 6 and 8, respectively. Historic analytical data from the years 1984-
1986 are presented in Appendix A. A summary of organic chemicals detected during the 1992
and 1993 ground water, surface water and soil sampling rounds is presented below.

Ground Water
Compound Range/Location of Highest Value
acetone undetect - 11 ug/L/IT-2
1,1-DCA undetect - 817 ug/L/PG,
1,1-DCE undetect - 11 ug/L

1,2-DCE (total)

PCE

TCA

TCE
4-methyl-2-pentanone

undetect - 78 ugf.

carbon tetrachloride
toluene &
2 ug/L/PGP-9/MW-24

methylene chloride
ct - 2 ug/L/PGP-6

xylene (total)

Soil/Sediment
acetone undetect - 35 ug/kg/SB-2 (10"
2 butanone undetect - 390 ug/kg/MW-27 (15"
chloroform undetect - 3 ug/kg/MW-27 (23")
methylene chloride undetect - 1,500 ug/kg/MW-23 (21.5")
PCE undetect - 120,000 vg/kg/MW-22 (19"
TCA undetect - 750 ug/kg/MW-21 (18")
TCE undetect - 5,300 ug/kg/MW-21 (18")
toluene undetect - 5 ug/kg/MW-20 (12"
xylene (total) undetect - 2 ug/’kg/MW-27 (23")
Surface Water
1,1-DCA undetect - 3 ug/L/SW-02
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PCE undetect - 86 ug/L/SW-02

toluene undetect - 1 ug/L/SW-01
TCA undetect - 35 ug/L/SW-02
TCE undetect - 66 ug/L/SW-02

Total cyanide and cyanide amenable to chlorination was found to occur in deep soil samples, but .

not in surface or ground water samples.

A variety of metals was detected in soil and water samples g these are aluminum, arsenic,

beryllium, cobalt, iron lead, manganese and nickel. Al

significant exposures, their presence in soils and ground water suggests that a potentially

significant exposure could

The chemicals detected have been evaluated by U.S. EPA for their potential to cause toxicity to
aquatic organisms. The presence of potentially site-related chemicals in surface water and
sediment could present a potential hazard to both aquatic and terrestrial species residing in or
near this creek.

The detection of chemicals known to exhibit potential human health and environmental effects in
on-site and nearby off-site environmental media serves as an indication that a potential hazard
exists at the site. Conditions are such that an evaluation of this hazard is warranted, especially in
light of potential off-site migration of contaminants and a lack of institutional controls to limit
soil or ground water exposures at off-site locations. Furthermore, data indicate that chemicals
have migrated in the past, (and continue presently) via the storm sewer and sanitary sewer to

areas where they could pose an ecological hazard.
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All organic chemicals and total and amenable cyanide detected in ground water, soils, sediments
and surface water at the site are regarded as potential chemicals of concern. These chemicals
will be retained throughout this qualitative RA of the site.

5.4 Exposure Assessment

Exposure assessment involves the identification of current and potential future pathways of

chemical exposure and the estimation of chemical concentrations to which populations may be

exposed. The identification of relevant exposure pathways requifes consideration of the nature

and extent of environmental contamination and the identificafipg of current and potential future

concentration due to contaminant migration o

degradation.

5.4.1

arézs at the site. Chemicals that were originally released

e areas of release by two pathways:

1) the sanitary sewer, with subsequent migration into ground water

through sewer joints, or;

2) via ground water with interception by the storm drain at the site or

continued migration in ground water in a downgradient direction.

5.4.2 Environmental Fate and Transport

Given the nature of the major site contaminants, and the fact that no additional contaminants are
being released, degradation and attenuation processes would almost certainly result in the
reduction of potential exposure concentrations over time. As stated in the IT Work Plan,
however, for the purposes of this qualitative RA, chemicals will be assumed not to attenuate or

degrade in the environment. It is assumed, therefore, that potential current and future chemical
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exposures would occur at concentrations currently identified in the environmental media at the
site. |

5.4.3 Exposed Populations

The site is currently zoned and used for industrial and agricultural purposes. Given the nature of
the property and its current use, reasonably foreseeable future uses of the site are also likely to be
commercial/industrial and agricultural. Residential areas adjoin the site (predominantly to the

south) and, therefore, the neighboring residents are also cop$idered a potentially exposed

population under both current and future use scenarios. The: . no areas occupied by sensitive

sub-populations (e.g., schools, hospitals, nursing homes) 3 ljacent pr near the site. The nearest

such area, a school, is located about one-half mile £outh E)f the and south of Hurricane

Creek. There is a city park located along Hurricatt just south and west of the Forsythe

Street Bridge crossing. Specific exposure pathwayg:for the commercial/industrial and

agricultural uses of the site, residential use

ighbogitig property, and the city park and

Hurricane Creek are discussed below.

5.4.3.1 Industrial/Commereial an:

Worker exposures to cliemic t the site could occur if worker functions involved

significant outdoor act vifig excavations in areas of chemical impact. Workers could
be exposed by several p ays of exposure, including incidental ingestion and dermal
exposure. At this time, theresis no significant outdoor work or excavating taking place on this

site.

The site is located in an area served by a municipal water supply and currently there are no uses
of ground water at the site. Thus, for the current worker population, the ground water exposure
pathway is considered incomplete. If a future industrial occupant installs a water supply well at
the site and uses ground water for process water or as a drinking water supply, direct ingestion of

water and dermal exposures by workers could then be significant routes of chemical exposure.

Only a small area of the site where impacts exist is used for agricultural purposes. In addition,
ground water at the site is not used for irrigation. For these reasons, it is unlikely that the current
agricultural use of a portion of the site would lead to significant chemical exposure. Significant

exposures could occur if agricultural use continues and if ground water is used in the future for
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ih'igation. Under normal farming practices, exposure of deep subsurface contaminated soil is not
anticipated at any time.

5.43.2 Residential Use

Current and future residents could be exposed to chemicals in soils either through direct contact
at the site or by migration of contaminated windblown soil. Direct ingestion and dermal
absorption are considered the pﬁmary routes of exposure to contaminants in soils. Secondary
pathways of exposure such as inhalation of contaminants volatilizigg from soil and inhalation of

-airborne particulates, may also occur to nearby residents. A this site, the significance of the

above pathways are limited by the fact that chemical n.in soils generally has been

identified only in the deep subsurface.

ynpact. These were:

) 10¢ ted at a residence at 990 Hamilton Avenue

site (to the west of the location of monitoring well

2) an appaiently existing well at a residence located at 451 Forsythe
Street, approximately one-quarter mile south of the site.

According to the site owner, the first well is not used. Use information on the second well was

not provided by the owner, but it is reportedly used only for garden watering.

While ground water is not currently used as a drinking water source at neighboring homes, under
potential future residential uses, a well could be installed at the site or on adjacent downgradient
property and used for domestic purposes. The residential population could then be exposed to
contaminants in ground water by ingestions, dermal absorption and inhalation. Direct ingestion
of contaminants in ground water would likely be the most significant route of exposure for the

on-site resident. In addition, as many of the contaminants of concern are volatile organic
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compounds, inhalation of volatilized contaminants during domestic uses, such as showering also
would be possible. '

Human exposures to chemicals migrating off-site via the sanitary sewer could occur through
backup of contaminated sewer water into homes. This is unlikely to occur since no contaminants
are currently being introduced into the sewer, and the contaminated ground water is located
approximately 12 to 14 feet below ground, approximately 4 to 6 feet below the sewer line.
Because of constant use of the sewer by local businesses and residences, it is unlikely that the

sewer line can build up concentrations of organic vapors that could:enter homes.

5.4.3.3 Jack Morgan Park and Hurricane Creek

The park has several feet of frontage along Hurricang £ ;.and human exposures to chemicals

migrating off-site via the storm sewer and eventually rricane Creek can occur. Given the

intermittent nature of the creek, it is not liké

pport:significant aquatic life upon which a

local population would rely for recreational fishin ermore, the main chemicals of concern
identified in surface water (VOCs

organisms. For these reasons

mot kriown to bioaccumulate significantly in aquatic

from this creek is not consj
waters could, however, £

and ingestion.

5.4.4 " Exposure Concéntrations

See Sections 5.3 and 5.4.2.

5.5 Toxicity Assessment

In this section, published toxicological data are evaluated for those chemicals detected at the site.
These data serve to evaluate the relative toxicity of site-related chemicals and to identify those
chemicals having the greatest potential to produce health effects. Potential ARARs developed,
in part, from this toxicological information are also presented in this chapter. These potential
ARARs will be used to screen site data to identify the most significant chemicals based on

toxicity and concentration.
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5.5.1 RfDs and SFs

The U.S. EPA has evaluated available toxicological data for most of the chemicals detected at
the site. The toxicity summaries prepared by the U.S. EPA are regularly published in several
forms (including the U.S. EPAs Integrated Risk Information System (IRIS) and the Health
Effects Assessment Summary Tables (HEAST)). The U.S. EPA derived RfD and SF data for

chemicals detected at the site are presented in Table 12. '

For carcinogens, the carcinogenic response is assumed to bega. "non-threshold" effect: any

exposure regardless of how small, increases the potential f eloping cancer. The potential

The slope factor is used in the RA to estimate the

cancer as a result of exposure to a carcinogen.

determinations.
552 ARARS Identificati

All applicable ARARSs and sources used in this study are presented in Table 11.
5521 Ground Water and Soil

The U.S. EPA has used the available human and ecological toxicity data on environmental
contaminants and combined it with other information to develop standards and criteria for
environmental media. These standards, referred to as Applicable or Relevant and Appropriate
Requirements (ARARs), are useful as a data screen to qualitatively evaluate potential health
risks. ARARs for drinking water include Maximum Contaminant Levels (MCLs) and non-zero
Maximum Contaminant Level Goals (MCLGs) for drinking water. These would be appropriate
as a screen for potential hazards from exposure to ground water that could potentially be used for

drinking water purposes.
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Contaminants detected at the site also can be compared to media-specific action levels calculated
in accordance with guidance presented in "Part B, Development of Risk-based Preliminary
Remediation Goals" of the Risk Assessment Guidance for Superfund (RAGS Part B) (October
1991). This document presents standard equations for determining media-specific action levels
and is particularly well suited for use as an initial screen of site data. In this assessment, the
PRGs developed to address potential residential uses of a site and adjoining areas (generally the
most highly exposed population) were employed. The PRGs for ground water are calculated

assuming consumption of ground water and inhalation of chepgigals volatilizing from ground

ted in surface water include federal Ambient Water Quality
Criteria (AWQC). AWQ igned to be protective of aquatic life and are divided into
acute and chronic criteria. AWQC and supporting data used to develop these criteria are
presented in Quality Criteria for Water, U.S. EPA Office of Water Regulation, May 1986. For
the major site-related VOCs, U.S. EPA has not produced formal AWQC, liéts. Lowest observed

effect levels as determined from available literature must be used.

5.6 Risk Characterization

In this section, chemical specific ARARs identified in the previous section are compared, where
appropriate, to chemical concentrations detected in media potentially impacted by the site -
chemicals. This comparison is completed for those routes of exposure identified as being
potentially significant in Section 5.4.3.  Where multiple ARARs were identified (e.g., MCLs,
PRGs, and RCRA Action Levels), the most stringent ARAR was used for this comparison.
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In reviewing these results, it should be noted that this qualitative RA utilizes a number of
assumptions concerning chemical exposures at the site. It is not intended to be an actual
assessment of the potential significance of risks and is not intended to be a quantitative RA. The
assessment is also not intended to model or predict exposure levels to any currently existing
population.

It is important to note that under current site conditions, exposures to contaminated soils and
ground water are limited. More significant exposures could only occur under other potential
future uses of the site and surrounding area. Section 5.7 presents a discussion of the uncertainty
involved in this qualitative RA.

5.6.1 RFI Data

Tables 3, 5, 6 and 8 show the RFI data compared to identified ARARs for soils, surface water

surface sediment and ground water, respectively.

5.6.1.1 Soils

A comparison of chemicals detected in soils to potential ARARSs is presented in Table 3. The
volatile compound PCE was detected at levels in excess of the soil PRG in on-site soils. PCE
was detected at concentrations in excess of its controlling soil ARAR (the 10 mg/kg RCRA soil
action level) in a total of seven soil samples. The highest level was 120 mg/kg in sample MW-
22 (collected in February 1992), which corresponds to the location of greatest ground water
impact as discussed above. It should be noted that there were no exceedences of soil PRGs in
samples at depths less than 12 feet. Under current conditions, therefore, it is unlikely that
significant exposures to these VOC contaminated soils would occur.

Neither the soil PRGs or the RCRA soil action levels take into account the potential for
contaminants to migrate from soils to ground water. However, the RFI sampling has
characterized the levels of contaminants in ground water immediately below areas of
contaminated soil. Because no additional contaminants are being released at the site, it is
believed that the relationship between soil and ground water contamination is adequately
characterized.
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5.6.1.2 Surface Water

Sampling during July 1992 and February 1993 indicated the presence of four volatile organic
parameters in surface water collected at location SW-02, the outfall of the storm sewer
ihtersecting the site. These were DCA, PCE, TCA, and TCE. The concentrations of these
chemicals ranged from 3 to 86 ug/l. During sampling in March 1992, none of these constituents
was identified at this sampling location, but toluene was detected at a concentration of 1 ug/l in
~ sample SW-01. SW-01 is the sample collected from the upstream location in Hurricane Creek
and, therefore, is not likely an indication of any site contaminatic

am from the storm sewer outfall, so
exposure at the city park is highly unlikely. However, & laying at the storm sewer outfall
into Hurricane Creek could be exposed to t il

ARARSs by accidental ingestion.

The ARARSs for water identifigt
assumption of daily residen
potential significance
A site-specific, quan .

these exposures is provide
Noncarcinogenic Effects

The potential noncarcinogenic health effects resulting from exposure to TCE and PCE in surface
water through incidental ingestion can be expressed by the following equation:

Hazard Quotient = (CW x IR x ET x EF x ED)/(BW x AT x RfD)

where:

CW = the concentration of the chemical in water, mg/l,

IR = the incidental ingestion rate for surface water, 0.050 Vhr,
- ET = exposure time, 1 hr/day, |

EF = the exposure frequency, assumed to be 26 days per year,
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ED = the exposure duration, assumed to be six years (children ages 6 to 12),
BW = the average body weight of children six to twelve, 35 kg,
AT = the averaging time in days, 6 years x 365 days/year or 2190.

Using the above equation and exposure factors, and the RfDs in Table 12, the calculated
noncarcinogenic hazard quotient for incidental ingestion for PCE is 0.00084 and for TCE is
0.0011.

Children wading in the creek could also be exposed to chemicalgdh, water through dermal uptake

of chemicals. The potential noncarcinogenic health effects p fng from exposure to TCE and
PCE in surface water through dermal absorption can ‘

relating the noncarcinogenic RfD to estimated expo

where;:

CWwW =
SA =
PC =
ET =
EF =
ED = the exposure diiration, assumed to be six years (children ages 6 to 12),

BW = the average body weight of children six to twelve, 35 kg,
AT = the averaging time in days, 6 years x 365 days/year or 2190.

Using the above equation and exposure factors, and the RfDs in Table 12, the calculated
noncarcinogenic hazard quotient for dermal absorption for PCE is 0.0023 and for TCE is
0.00099.

The total noncarcinogenic hazard indices from exposure to both chemicals by both pathway is

0.0053. - These results indicate that potential noncarcinogenic health affects from exposure to

chemicals in surface water are not expected to be significant.
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Carcinogenic Effects

The potential carcinogenic health effects resulting from exposure to TCE and PCE in surface
water through incidental ingestion can be expressed by the following equation relating the
carcinogenic slope fact (SF) to estimated exposures:

Excess Cancer Risks = (SF x CW x IR x EF x ED)/(BW x AT)

where:
CW = the concentration of the chemical in wat
IR = the incidental ingestion rate for surf:
ET = exposure time, 1hr/day, -
EF = the exposure frequency, assumed to be 2§ er year,
ED = the exposure duration, assurri ix y ars (children ages 6 to 12),
BW = the average body weight of chi !
AT = the averaging time.#

Using the above equatio

carcinogenic risk for i

Children wading in the cre d also be exposed to chemicals in water through dermal uptake

of chemicals. The potential cdrcinogenic health effects resulting from exposure to TCE and PCE
in surface water through dermal absorption can be expressed by the following equation:
Hazard Quotient = (SFxCW x SAxPCx ET x EF x ED x CF)/(BW x AT)

where:

CW = the concentration of the chemical in water, mg/l,
SA = the skin surface area while wading, 1520 cm? (lower legs, forearms and hands),

PC = the dermal permeability constant (cm/hr) (0.048 for PCE and 0.016 for TCE),
ET = exposure time (1 hr/day),

EF = the exposure frequency, assumed to be 26 days per year,

ED = the exposure duration, assumed to be six years (children ages 6 to 12),
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BW
AT

the average body weight of children six to twelve, 35 kg,

the averaging time in days, 70 years x 365 days/year or 25550 days.

Using the above equation and exposure factors, and the RfDs in Table 12, the calculated excess
carcinogenic risk for dermal absorption for PCE is 1.0 x 10-7 and for TCE 5.6 x 10-9.

The total excess carcinogenic risk for exposure to both chemicals by both pathways is 1.5 x 10-7.
These results indicate that potential excess carcinogenic health risks resulting from exposure to
chemicals in surface water are below the acceptable risk range of1{)- to 10-6 established by U.S.
EPA.

Environmental Risk

While there are no final AWQC for the protection of
concentrations of each in the surface water 3
Lowest Observed Effect Levels (LOELs) (pre
Office of Water Regulation, May 1§

” I;L_fc for any of the above VOCs, the
1l belgw their respective acute and chronic
cd Quality Criteria for Water, U.S. EPA

5.6.1.3 Sediment
Because of the potént reﬁ to utilize Hurricane Creek, chemical concentrations
observed in sediments are ¢ d to the soils PRGs. This is a conservative assessment, as it is
unlikely that children would contact sediments at the same frequency assumed by U.S. EPA for
developing soil PRGs and RCRA soil action levels (daily contact over a period of years).
Nevertheless, these data provide a useful initial screen of the data to identify potential human

health effects.
A comparison of chemical concentrations in sediments with the potential soil ARARs is
presented in Table 6. No VOCs were detected in storm sewer or Hurricane Creek sediments at

concentrations in excess of their soil PRGs.

Cyanide was analyzed for, but not detected, in any sediment sample.
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5.6.1.4 Ground Water

As shown in Table 8, some VOCs were detected in on-site monitoring wells at concentrations

several orders of magnitude greater than identified ARARs. The highest concentrations were
observed in monitoring wells MW-12 and MW-22. The three VOCs detected at highest
concentrations were TCA (5400 ug/l), TCE (5957 ug/l), and PCE (19,499 ug/l). Each of these
maximum concentrations was observed during the later (February 1993) sampling event. The
MCLs (and the RCRA ground water action levels) for both TCE and PCE are 5 ug/l and the
ground water PRGs for both are approximately 1 to 2 ug/l. Thes# bserved levels in MW-12 and

ug/l (March 1992) in wells IT-2 and IT-3, re
in wells IT-2 and IT-3, respectively; 1,1-DC : ntration of 11 ug/l (February 1993) in
well IT-3; and 1,2-DCE at 78 ug/k 1 IT-2(March 1992). The presence of VOCs in these

wells indicates that contaminan: Arom source areas on-site to downgradient, off-

site locations.

Ground water sampl ring February and March 1993 from the southern residential -
areas further downgradient e site also revealed the presence of VOCs. Downgradient
ground water samples contairing VOCs at concentrations exceeding ARARs were observed at
locations PGP-06, PGP-07, PGP-08, and PGP-09. VOC concentrations in most of these off-site
samplcs; collected using a hydraulic Geoprobe, were significantly lower than concentrations
detected on-site. One exception, however, was the concentration of VOCs observed in PGP-09,
from a depth of 13 to 15 feet, where TCE was detected at 1600 ug/l and TCA was detected at

340 ug/l.

Unit D deep wells IT-1A, MW-23 and MW-25 all had PCE values exceeding ARARs, and MW-
23 had a TCE value exceeding ARARs in 1992. After extensive purging in 1992 and 1993, none
of the deep wells had PCE values exceeding ARARSs in 1993 and only MW-25 had a TCE value
exceeding ARARs in 1993. Because of this response to purging, it is judged that the deep well
contamination observed in 1992 was probably due to carry down of small amounts of

contaminants, and not due to general contamination of Unit D.
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There are currently no uses of ground water at or adjacent to the site. Ground water could only
be a potential route of exposure if wells were installed at or near the site in the future.
Furthermore, under current conditions, any wells installed in the area of highest contamination

would hkely be used for industrial purposes and not for drinking water.

5.6.2 Previously Collected Data

Appendix A summarizes data from previous sampling at the site. These historical data are

presented as a comparison to the current site conditions as describgd above.

5.6.2.1 Soils

Previous investigations, especially those conduc $4 showed the presence of several

contaminants in soils at the site. The major VOC d ns in each of the five investigations
summarized in this table were PCE, TCE, ant: Thgse three contaminants coincide with
those contaminants detected at greatest concey '
The September 1984 hand auger spit

site) generally revealed the hight

an M the recent sampling discussed above.

pstigatign .(iﬁ:?the area of the former plating room at the

of this report, a significan

Previous sampling has indicated the presence of site related VOCs in surface water. Sampling of
downstream locations of Hurricane Creek in 1986 by IT showed the presence of four VOCs
(PCE, TCE, 1,1,1-TCA, and 1,1,2-TCA) at low ug/l concentrations. Higher concentrations (but
less than 1,000 ug/l) of these VOCs were also observed in samples taken directly from the storm.
While these results indicate potentially greater impacts at that time, none of the concentrations
exceeded either the acute or chronic LOELSs for these VOCs.

5.6.2.3 Ground Water
Prior to the 1992 and 1993 sampling events, ground water monitoring wells at the site were last
sampled as part of the 1986 quarterly monitoring program by IT. The 1986 quarterly data and

results of other previous investigations indicate that three VOCs have generally been observed at
highest concentrations in on-site wells. These are TCA, TCE, and PCE. The maximum

58



concentrations of these compounds in the 1986 sampling rounds were 24,000 ug/l PCE, 24,000
ug/l TCA and 14,000 ug/l of TCE. These past concentrations are higher than concentrations
observed in the more recent sampling. Figure 14b shows a reduction in present concentrations
for the VOCs TCA and PCE to approximately one third their 1986 values.

Previous sampling has also shown greater VOC concentrations in off-site wells IT-2 and IT-3
than at present. The 1986 quarterly monitoring results for these wells showed the three major
site contaminants present at the following maximum concentrations: PCE at 290 ug/l, TCA at
200 uvg/l, and TCE at 130 ug/l. Figure 14a shows a reduction igipresent concentrations for the
VOCs TCE and TCA to approximately one third their 198 Jues. Figures 14a and 14b also
indicate that contaminant levels north of the storm sewgl mes or more greater than

those south of the storm sewer.

5.7 Uncertainty

Risk assessment provides a systematic means for g, analyzing and presenting the nature

and magnitude of potential risks pé: yy cheraical exposures. The qualitative risk measures

used in this assessment, howes estimates of risk, but are estimates given a

exposure and toxicity. The purpose of this

There are uncertainties associdted with the toxicity values which are used to develop several of
the ARARSs utilized in the data comparison. Present scientific information is insufficient to
provide a thorough understanding of the potential health impacts of chemicals to which humans
are exposed. Human RfDs and carcinogenic Slope Factors are often based on potential toxic
effects to non-human species. Uncertainty arising in extrapolating from animal data can be due
to differences in chemical uptake, distribution, and metabolism, differences in enzyme
subspecies, and differences in relative surface area to body weight ratios. To account for
uncertainties in extrapolating from one species to another, uncertainty factors (generally
multiples of ten) are often employed. When human data are used to calculate reference doses,
safety factors are still applied to reflect the relative quantity or quality of the data or to protect
from intra-species variations, such as allergenic or hypersensitive responses. Uncertainty may

also result from low confidence in laboratory experimental or epidemiological methodologies.
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There is uncertainty in the estimated exposure assumptions inherent in the ARARs identified.
For instance, in developing residential PRGs, it is assumed that people will live on or near the
site for 30 years; this assumption probably overestimates the duration of residence because it is a
national upper bound statistic. An exposure frequency of 350 days/year for current and future
residential populations is also probably an overestimate for soil ingestion and dermal contact
since climatic factors (such as temperature and snow cover) might preclude soil exposures for
extended periods. Furthermore, non-residential exposures based on current and future industrial
uses of the site may be overestimated as well.

There are several areas of uncertainty regarding the potentia re land uses at the site. For

5.8 Site Evaluation

This qualitative RA indica
media at the former Anfpheno
ground water portion REI indicate that contaminant levels on-site and off-site are at
steady state or decreasing. ally significant exposures to those contaminants in ground
water and soil are limited due 40 their subsurface location and the lack of use of ground water for
drinking on and near the site. Based on risk calculations in Section 5.6.1.2, exposures to
contaminated surface water by children playing at the storm sewer outlet into Hurricane Creek

were determined to not result in unacceptable risk.

Based upon the results of this RFI, the former Amphenol site does not pose an unacceptable risk
to human health and the environment under current conditions but may pose a risk some time in
the future. It is recommended that periodic monitoring of on-site and off-site conditions be
undertaken as a follow-up to this RFL
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6.0 ECOLOGICAL RISK ASSESSMENT

6.1 Introduction

The purpose of this section is to provide a qualitative determination of the actual or potential

effects of releases from the former Amphenol site on plants and animals other than people or

domesticated species. As established in preceding sections of#tis RFI report, compounds of

potential concern in the ground water on the site are d by the storm sewer and

subsequently carried to Hurricane Creek. Effects of ; : 3 | the site on ecosystems

1) e rfund, Volume II: Environmental Evaluation
2) ighl : \ Hazardous Waste Sites: A Field and Laboratory

3) S, o 5 August, 1992 Revision of Regional Guidance for Conducting
Ecological Assessments
4) "ECO Updates" from the U.S. EPA Office of Emergency and Remedial

Response, Hazardous Site Evaluation Division

6.2 Site Characterization
6.2.1 Aquatic and Terrestrial Habitats

The area selected for this assessment is located in and along Hurricane Creek and the outfall
drainageway into the creek. It begins just upstream from the outfall drainageway confluence and

ends at the Forsythe Street bridge over Hurricane Creek, about 1,000 feet downstream from the
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outfall confluence (Sheet 3). The outfall drainageway is an excavated channel beginning at the
end of the 72-inch storm drain, and ending approximately 200 feet south of the drain where it

enters Hurricane Creek on its north bank.

6.2.1.1 Aquatic Habitat

The headwaters of Hurricane Creek are in northern Johnson Co# ty about 10 miles north of the

site. In the vicinity of the site, the drainage area of the cregk is ximately 15.6 square miles,

and most of the land use in the drainage area is agri€ultufal. Hu e Creek enters Youngs

Creek about one half mile downstream from the as ntearea. There are no published flow

records for Hurricane Creek. Data presentedi IT Work Plan indicate that the 1-7 Day Mean

Low Flows for Hurricane Creek are 0.0 cfs. F ments taken in Hurricane Creek in the

vicinity of the outfall drainagew work varied between 3.19 and 3.76 cfs, and
a flow measurement of 0.06 c%s at the storm drain outfall on February 25, 1992
(Table 4). At that tim. creek was about fifty times that in the storm drain

outfall.

Hurricane Creek in this reach flows in a series of pools and riffles in a channel 8 to 12 feet wide
with a water depth of 3 to 18 inches. Stream flow is from northeast to southwest. The bottom
sediments consist of a 6- to 18-inch layer of unsorted sand, gravel and cobbles. Beneath the
sediments is a layer of dense gray clay that could not be penetrated by a hand probe. The creek
channel in this reach does not meander and may have been dredged and straightened in the past,
although there is little evidence for the deposition of spoil piles on either creek bank. A 12-inch
corrugated metal drainage pipe enters the creek on the north side about 150 feet downstream
from the outfall channel, probably street drainage from Ross Court. There are no significant
tributaries to the creek in this reach with the exception of the storm drain outfall channel. The

U.S. Fish & Wildlife Service National Wetland Inventory (NWI) map indicates that Hurricane
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Creek in this reach is an excavated lower perennial riverine wetland with an unconsolidated
bottom (R2ZUBHx). The pools will provide habitat for fishes and crayfish while the riffles

provide cover and habitat for aquatic macroinvertebrates.

The storm drain outfall channel is about 200 feet long, 3 to 5 feet wide and generally 3 to 6

inches deep. The channel begins at the 72-inch storm drain outfall pipe, flows to the south and

appears to have been artificially constructed. The storm drain gu#tfall is filled to a depth of about

2 feet with cobbles and large gravel, apparently dumpedithe the past, perhaps from the

however, as a result of the hlgh ty in Hurricane Creek, these sediments are not
present in the creek ; ' ‘mats of blue-green algae are present in the outfall
channel. Because of the ow depth and sandy bottom along most of the channel it offers
little in the way of habitat for fishes, crayfish or aquatic macroinvertebrates.

There are no published or agency file reports cataloging fauna from Hurricane Creek. A copy of
a report of a 7/23/91 fish survey on Youngs Creek just downstream from Franklin was obtained
from the Indiana Division of Fish & Wildlife. An opinion about the types of mussels that might
be present in the creek was provided by Robert Anderson of the Indiana Division of Fish &

Wildlife. Macroinvertebrate information was provided by the author's knowledge of aquatic

macroinvertebrates in small streams in central and southern Indiana.

Because the stream does not always flow, an extensive mussel fauna is not anticipated, and

individuals may be rare. To date no mussels have been observed in or near the assessment area
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based upon visual investigations. Mussels such as the giant floater (Pyganodon grandis), lilliput
(Toxolasma parvus), threeridge (Amblema plicata), papershells (Anodonta sp., Anodontoides sp.)
and the fat mucket (Lampsilis siliqguiodea) may be discovered occasionally in areas of deeper
water and/or thicker sediments. Freshwater clams (Corbicula sp.) and fingernail clams

(Sphaeria sp.) also may be present occasionally.

Fishes may include small individuals such as the creek chub bﬁe‘gﬂl and sunfishes, bullheads,

common and striped shiner, common stoneroller, silverj w, bluntnose minnow and

several sucker species. The species listed redators (feeders on
macroinvertebrates, microinvertebrates, smaller erbivorés (feeders on algae), and
feeders on bottom detritus. Crayfish are als ent. When fish and crayfish have
been observed in Hurricane Creek, few have b in the storm drain outfall channel.
Aquatic insects and macroinverte ected to include water striders, chironomid and
simuliid larvae (Dipteg nfly and damselfly larvae (Odonata), amphipods

(Hyalella sp.) and aquatié

The Indiana Water Resource (IDNR, 1980) shows Hurricane Creek as having a low quality

fisheries habitat.
6.2.1.2 Terrestrial Habitat

See Figure 15. The creek runs mostly within cut banks. The surface of the water is about 2 feet
below the surrounding land surface on the north side, and about 5 to 6 feet below the
surrounding land surface on the south side. West of Forsythe Street, the riparian habitat is in
grass on both sides of the creek. East of Forsythe Street, the riparian habitat is in grass on both

sides of the creek up to the eastern edge of the PSI substation property. East of this boundary the
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south side of the creek is wooded. This wooded area continues upstream past the confluence
with the storm drain channel. On the north side of the creek is a thin belt of trees behind which
is grassed land up to the storm drain channel. The storm drain channel and the north side of the
stream upstream of the channel is wéodcd. The common tree species are boxelder, sycamore,
bitternut hickory, elms, silver maple, ash and black willow. The noted understory vegetation is
rather sparse, and at the time of year it was viewed, appeared to consist of poison ivy and

honeysuckle. There are no seeps, springs, abandoned channels #itéas of standing water or other

potential wetlands adjacent to the creek. Deer and raccoqs tr ere noted along the stream

The Indiana Water Res , 1980) shows Hurricane Creek as having a low quality

riparian habitat.

6.2.2 Sensitive Species/Habitats

Outside of Hurricane Creek itself, there are no wetlands in the assessment area. There are no
sensitive habitats which might be affected by releases from the former Amphenol facility. There
are no known endangered species at this site. A letter from the U.S. Fish & Wildlife Service,
Bloomir;éton, Indiana Field Office, states that no Federally endangered species (including the
Indiana bat) will be affected (Appendix M). The creek is too small and the area too urbanized

and developed to be a significant resource for waterfowl.
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6.2.3 Nature of Contamination
Water samples collected on February, 1985 at the storm drain outfall, at the outfall confluence

with Hurricane Creek, and in Hurricane Creek 2,000 feet upstream and 2,200 feet downstream

from the outfall are shown below;

VOC Compound (ug/l) Upstream QOutfall Conflignce  Downstream
carbon disulfide <10

1,1-DCA <1
1,2-DCA <1
1,1-DCE <1
PCE <1
1,1,1-TCA <1
1,1,2-TCA <1
TCE <1

The compounds PCE, 1,1,1-TCA a
concentration of each decrease or of 2050 25 at the confluence with Hurricane Creek,

and decreased at the downgstream t by a factor of 100 for PCE and TCE, and a

factor of 200 for 1,1,1 : la.rSet of measurements collected for this RFI on February

26, 1992 indicated no VO y of the sampling points. At that time, the ground water
piezometric surface was below the storm sewer invert at the facility.

Other VOC analytical data for storm sewer outfall samples from February, 1986 through
February, 1993 (Table 5 and Table A-2 in Appendix A) are summarized below:

VOC Compound (ug/l) 2/86  5/86 8/86 11/86 2/92 7/92 2/93

carbon disulfide <1 <1 <1 <1 <5/<5 <5 <5

1,1-DCA <1 44 <1 4.1 <5/<5 <5 3J/31
1,2-DCA 3.1 15 <1 <1 <5/<5 <5 <5/<5
1,1-DCE <1 1.0 35 1.1 <5/<5 <5 <5/<5
PCE 58 1500 96 23 <5/<5 35 84/85
1,1,1-TCA 31 720 69 89 <5/<5 9 33/35
1,1,2-TCA <1 <1 <1 <1 <5/<5 <5 <5/<5
TCE 120 850 200 190 <5/<5 17 65/55
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The measurements taken in May, 1986 show peak values for most compounds that have not been
duplicated since. The compounds with the highest concentrations are again PCE, 1,1,1-TCA and
TCE. By 1992, these are the only compounds that could be measured above detection limits in
the outfall water. A sediment sample and duplicate collected at the outfall (SD-2 collected

2/6/92) was found to contain the following VOC compounds:

acetone (ug/kg) 33B/26B
methylene chloride (ug/kg) 42/28
PCE(ug/kg) <5/4)

PCE was measured below the detection limit. Neither cyapi apounds nor significant levels

of metals have been detected in either the surface wate;

6.2.4 Documented Effects to Hurricine, Creek

A fish kill in Hurricane Creek bety eet and King Street was reported in the local

newspaper on September 8, 1980.* saspected that Morgan Packing Company (no longer

present) dumped cooling'w the creek. The Johnson County Health Department
did not believe that th human health hazard involved. There is no follow up

documentation.

Two Indiana Conservation Officers entered the storm sewer on April 29, 1984 while
investigating the release of 400 to 500 gallons of liquid fertilizer into the storm sewer from a
farm chemical dealer located at 760 East Hamilton Avenue. There is an opening into the sewer
near this location. The officers reportedly were overcome by fertilizer fumes in the sewer, while
improperly using SCBA equipment. A light fish kill was reported in Hurricane Creek
downstream to its confluence with Youngs Creek. Within a day, fish were again reported in the
creek near Forsythe Street. A fish kill count was reportedly conducted by the Indiana
Department of Natural Resources, but no record of the count could be located. There is no

follow up documentation.
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No records of fish kill studies or reports on Hurricane Creek were found at the Indiana

Department of Natural Resources.

On July 27, 1992 WWES personnel gauging and sampling at the outfall noted the outfall water

become suddenly turbid, and there was a definite smell of ammonia. Several small minnows in

the outfall channel died and were swept away. After several tites the turbidity and ammonia

smell dissipated. The Johnson County Health Departmegit w mediately contacted. That

agency suspected that a release had occurred at the fagf chémical d noted above.

e former Amphenol facility.

carried to potential aboveground target systems in water flowing into Hurricane Creek via the

storm drain.
6.3.2 Identification and Characterization of Contaminants

Based on sampling information from Hurricane Creek the following compounds are of potential

concern to the aquatic environment. Their physical characteristics are listed below.
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Specific Vapor

Compound Gravity Pressure Solubility Log P, BCF
(20/25°C)

carbon disulfide 1.263 297 mm Hg 2,100 mg/l 20YC) 1.7-4.16 7.9 ns
1,1-DCA 1.174 227mm Hg 5,060 mg/l (25°C)  1.79 1.2 ns
1,2-DCA 1.25 78.7mm Hg 8,524 mg/l (259C)  1.48 0.3 ns
1,1-DCE 1.218 500 mm Hg 400 mg/1 (20°C)  1.48 ND
PCE 1.626 18.49 mm Hg 1,503 mg/l (25°C)  3.40 49 ns
1,1,1-TCA 1.35 1237 mm Hg 347 mg/l (25°C)  2.49 8.9 ns
1,1,2-TCA 1.44 30.3 mm Hg 4,420 mg/l 20°C)  2.07 <1l ns
TCE 1.46 69mm Hg 1,100 mg/l4259C) 2.42 39 ns

* - BCF values as reported in Howard (1990); ns - nonsignific ioconcentration

All of the compounds are denser than water, and are einw varying degrees. They

all readily volatilize and will be lost from the water &y it thechanism. The log Octanol/Water
Partition Coefficients (Log P are all low#suggesting otentials for bioconcentration and

for adsorption onto soil particles. Bioconcen s (BCF) are reported as nonsignificant

for all compounds, and none of £ ounds.ef potential concern is expected to be carried

upward through the food chain.

6.33 Target Envisénmenis/Organisms

Based upon the initial site characterization, and potential contaminant characterization, the
aquatic environment of Hurricane Creek will not receive any impact from the compounds of
potential concern. The terrestrial/riparian environment will seldom be affected by contact with
creek water, and then only during periods of significant flooding when dilution of outfall water
will be the greatest. Stream sediments contained negligible concentrations of VOCs when
sampled, and given their physical characteristics, the compounds are not expected to adsorb onto

soil particles.

Potentially affected organisms will consist of small fishes, crayfish and aquatic

macroinvertebrates.  Youngs Creek is a colonization source for the fish and crayfish.
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Macroinvertebrates are mainly the larvae of flying insects, most of which are replenished yearly.

There is not expected to be a significant mussel fauna in Hurricane Creek.

634

The compounds of potential concern are summarized below along with appropriate conservative
published fresh water exposure information . Fresh water exposts #.standards from the "Quality

Criteria for Water" (USEPA, 1992) are not developed

compounds.

‘omparison, are also included.
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Toxicological Properties of Contaminants and Exposure Assessment

The Lowest

Fom "Chemical, Physical

Compound Verschueren Max. Conc.

carbon disulfide 0.037 mg/l
acute TLm (96 hr) - 135 mg/l
chronic -

1,1-DCA ‘ 0.044 mg/1
acute 118 mg/l LCsq (96 hr) - 550 ppm
chronic 20 mg/ 20 mg/l -

1,2-DCA 0.015 mg/l
acute 118 mg/l 118 mg/l LCjs - 500 ppm
chronic 20 mg/l 20 mg/l -

1,1-DCE 0.035 mg/l
acute 11.6 mg/l 11.6 mg/1 LCs, (96 hr) - 220 ppm
chronic ND ND -

PCE 1.5 mg/l
acute 5.28 mg/l 5.28 mg/l LCyp(24 hr) - 15.1 mg/l
chronic 0.84 mg/l 0.84 mg/l -

1,1,1-TCA 0.72 mg/1
acute ND 18 mg/l ECyy (24 hr) - 10.5 mg/l
chronic ND 8.4 mg/l -

1,1,2-TCA 0.036 mg/l
acute ND 18 mg/l LCs (7 day) - 94 ppm
chronic 9.4 mg/l 9.4 mg/l -

TCE 0.85 mg/l
acute 45 mg/l 45 mg/l ECyg (24 hr) - 10.5 mg/l
chronic 21.9 mg/l ND -
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Information from Verschueren is based on the most conservative test results involving
freshwater fishes. LC,, is the calculated concentration of a material which when administered
by the respiratory route (gills) is expected to kill xx percent of the test animals during the
indicated time period. EC,, is the calculated concentration expected to produce an observable

adverse effect on xx percent of the test animals during the indicated time period. Loss of

equilibrium was the effect measured. TLm is the median tolerance limit, the limit at which 50

exposure values at any time.

6.3.5 Risk Characterizati

6.3.5.1

The criteria used in this ecological risk assessment are not precise estimates of the risk, but are
estimates entailing a number of assumptions about toxicity and exposure. The purpose of this
section is to clarify the assumptions and uncertainties, and to place the risk estimates in proper

perspective.

There are uncertainties associated with the toxicity information presented in the preceding
section. Fresh water exposure criteria have not been developed for the compounds of concern,
and LOEL values or the published results of toxicity tests were used for comparison. The latter
varied in the selection of test animals, the presentation of the data, and the effects measured,

making precise comparison with the analytical data difficult. LOEL values may be developed
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utilizing a number of assumptions, testing methods, statistical methods, observed effects, test
animals and exposure times which may not be indicative of actual conditions on Hurricane
Creek. Uncertainty may also result from low confidence in laboratory experimental methods.
The utilization of exposure values developed from tests on freshwater fishes may not be
applicable to crayfish and macroinvertebrates. No additive effects from exposure to multiple

compounds are assumed or accounted for in the exposure values.

There is uncertainty in the exposure of organisms. The sure encountered by aquatic

1985 (Section 6.2.3). The duratio exposdre also is uncertain because of the time intervals

between samples. Co the peak compound values measured in May, 1986

are not known, but they “apgarently have not been duplicated during any sampling event since

that time.

There also are uncertainties about the effects of increased development and urbanization in
Franklin and the Hurricane Creek watershed on both the aquatic and riparian habitats of the
creek. Habitat types and composition of the flora and fauna may shift in the future as a result of
changing land use, resulting in different target populations. Additional uncertainties arise when
taking into account future remediation and abatement activities at the former Amphenol site.
Remediation activities which lower the piezometric surface below the invert elevation of the
storm drain on site would effectively eliminate the storm drain as a pathway for the compounds

of concern.
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6.3.5.2 Site Evaluation

This Ecological Risk Assessment indicates that VOC compounds of potential concern are being
introduced into Hurricane Creek from the former Amphenol site via the storm drain outfall.
VOCs have been measured in the outfall water from 1985 through 1992. During that period, the
compounds carbon disulfide, 1,1-DCA, 1,2-DCA, 1,1-DCE, 1,1,1-TCA, 1,1,2-TCA, PCE and

TCE have been measured above detection limits. Neither cydnides nor significant levels of

environmental incidents attributable to the former

along Hurricane Creek. None of the compd

instance in May, 1986 when thé c or PCE was exceeded.

Based upon the results & Ecglogical Risk Assessment, the effects on fishes, crayfish and
aquatic macroinvertebrates 1 VOCs introduced into Hurricane Creek from the former
Amphenol site via the storm drain outfall are minimal now and have been minimal in the past.

Site remediation activities will eliminate any potential future effects on the aquatic fauna of

Hurricane Creek.

73




REVISED 01/95

7.0 ADDITIONAL SAMPLING AND ANALYSIS
7.1 Introduction

A draft final report on results and conclusions of the former Amphenol RFI was submitted to
Region V U.S. EPA April 27, 1993. At the time of submittal of the draft final report, off-site
sampling and analysis remained unfinished owing to adverse field conditions encountered in -
March and April, 1993. Sampling efforts on private property south of the former Amphenol site
had to be postponed due to excessively wet field conditions limiting access to desired sampling
locations. In addition, sampling efforts conducted in the public right-of-way at PGP-11 along
Forsythe Street in March, 1993 were unsuccessful due to a lack of sufficient ground water for

sampling. This section describes the following additional sampling and analytical activities.

. April and May, 1993: four ground water screening samples and three ground

water analytical samples collected along Forsythe Street

. April, 1994: one soil profile, one soil analytical sample and three ground water

analytical samples collected along Forsythe Street.

. December, 1994: two soil analytical samples collected along Forsythe Street.
7.2 Sampling Activities
7.2.1 Ground Water Screening

Ground water screening samples were collected on May 21, 1993 with the Geoprobe at four
locations along Forsythe Street using sampling methods described in section 3.6.4.2. Screening
samples SGP-31 and SGP-32 were collected at a private residence located at 835 Forsythe.
Sample SGP-31 was collected 73.7 feet east of Forsythe Street, and sample SGP-32 was
collected at 132 feet east of Forsythe Street. Samples SGP-29 and SGP-30 were collected west
of Forsythe Street along the north property line of a Franklin Power Products facility at 400
Forsythe Street. Sample SGP-29 was collected 50 feet west of Forsythe Street, and sample SGP-
30 was collected 150 feet west of Forsythe Street.

7.2.2 Analytical Samples

Three ground water analytical samples were collected with the Geoprobe on May 21, 1993.
Sample locations were shown on Sheet 3. Sampling at PGP-12 and PGP-13 was postponed from

earlier sampling events due to wet field conditions. Sample PGP-14 was collected 100 feet north
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of sample point PGP-11 because of an unsuccessful ground water sampling attempt at PGP-11
(section 4.1.1). One soil analytical sample and three additional ground water analytical samples
were collected with the Geoprobe on April 29, 1994. These samples were collected to
characterize subsurface conditions between previous sampling points. The sampling locations
are shown on Figure 3 as PGP-15, PGP-16, and PGP-18. A soil analytical sample was collected
at PGP-15 at a depth of 9 to 11 feet. Soil at PGP-17 was sampled to determine subsurface
stratigraphy. Soil analytical samples were collected from 9 to 11 feet at PGP-16 and PGP-18 on
December 2, 1994. Sampling methods are described in section 3.6.4.2. Soil samples were
analyzed for VOCs. Ground water samples PGP-12, -13, -14, -15, -16, and -18 were analyzed
for VOCs, metals and cyanide. In addition to the analytical samples, duplicate, matrix

spike/duplicate, equipment blank and trip blank sérnples were collected for QA/QC analyses.
7.3 Results

Results of ground water VOC screening analyses performed on samples SGP-29 through SGP-
32 are included in Table 10. No VOCs were detected at SGP-32, 132 feet west of the street at
835 Forsythe. PCE was not detected in any of the four samples. TCA and TCE were detected in
samples SGP-29, -30 and -31. DCA was detected only in sample SGP-31 (Appendix H).

Analytical results for ground water samples PGP-12, -13, and -14 are included in Table 8.
Laboratory analytical reports are included in Appendix J, and data validation worksheets are
included in Appendix K. No VOCs were detected in samples PGP-12 or PGP-14. TCE and
TCA were detected in samples PGP-13 and PGP-13D at concentrations exceeding ARARs or
site background levels as established in section 4.8. Six metals were detected at concentrations
exceeding ARARs (section 4.3), as indicated by shaded values in Table 8. However, arsenic,
detected in PGP-14, was reported as less than the MCL, and aluminum, cobalt, iron, lead and
manganese were detected at levels similar to those found in ground water at the site.
Consequently, these detections are interpreted as normal background levels, unrelated to

activities at the former Amphenol site.

Previous sampling efforts at PGP-11 (Sheet 3) failed to yield sufficient ground water volume for
analytical samples, and suggested that Unit B (Sheet 4A) is very thin at this point. The April
1994 sampling efforts at PGP-17 confirmed that the thickness of the saturated zone at PGP-17 is
insufficient to permit collection of a ground water analytical sample using techniques approved
for this RFI. Visual examination of soil material retrieved for soil classification confirmed the

presence of the dry, firm loam identified as Unit C at approximately 6.6 feet below the surface.
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Analytical results for soil samples PGP-15, PGP-16 and PGP-18 are included in Table 3.
Laboratory analytical reports are included in Appendix J, and data validation worksheets are
included in Appendix K. Seven VOCs were detected in soil sample PGP-15 (Table 8). Acetone
and methylene chloride are considered laboratory artifacts, as these compounds were also
detected in the equipment blank and/or trip blank samples. Ethylbenzene, toluene and xylene
have not been detected in any previous RFI analyses, and are considered unrelated to the former
Amphenol facility. Furthermore, reported concentrations of these three compounds are below
the ARARs presented in Table 11. PCE and TCE, both frequéntly detected in this RFI, are
present in soil sample PGP-15, at concentrations below the ARARs. Methylene chloride, 1,1,1-
trichloroethane (TCA), and trichloroethene (TCE) were detected in PGP-16 and PGP-18 and in
the field duplicate sample. Tetrachloroethene (PCE) was detected in both the investigative and
the duplicate sample at PGP-16. Toluene was detected in the duplicate sample at PGP-16, and in
the investigative sample at PGP-18. All compounds were detected at concentrations below the
ARARSs presented in Table 11 of the RFI report. - Toluene detections during this RFI have been
limited to low-level detections along Forsythe Street, well south of the former Amphenol
facility, and are considered to be unrelated to the facility. PCE, TCA and TCE have been
detected consistently throughout this RFI.

Analytical results for ground water samples PGP-15, PGP-16 and PGP-18 are included in Table
8. Laboratory analytical reports are included in Appendix J, and data validation worksheets are
included in Appendix K. Four VOCs were detected in the ground water samples (Table 8).
Methylene chloride is interpreted as a laboratory artifact, as it was also detected in the equipment
blank and trip blank samples. TCA was present in all investigate samples, but at concentrations
below ARARs. PCE, detected in sample PGP-15, and TCE, detected in all samples, were
" present at concentrations exceeding ARARs (Table 11). Cyanide concentrations were below
detection limits in all ground water samples. Beryllium was detected at a concentration
exceeding the ARAR in ground water samples. Beryllium was detected at a concentration
exceeding the ARAR in ground water sample PGP-15. Manganese was detected in excess of the
ARAR in all three ground water samples. The reported values for these metals are, however,
within the range of values reported for these parameters across the site, and are therefor

interpreted as naturally occurring background concentrations.

7.4 Contaminant Plume Delineation

Contaminant plume delineation was initially performed based on detections of DCA, PCE, TCA
and TCE in ground water (section 4.8, Figures 6A, 6B, 6C, 6D). These sheets have been updated

76




REVISED 01/95

to reflect the detection of VOCs in concentrations exceeding site background values (section
4.8.1) at sampling points PGP-13, PGP-15, PGP-16, and PGP-18. As PGP-13 is located
upgradient from Forsythe Street, exceedances at this location are interpreted as local phenomena,
and are probably unrelated to the former Amphenol site. Similar phenomena were observed at
PGP-7, -9 and -10 as described in section 4.8.1. VOC detections at PGP-15, -16, and -18
substantiate previous interpretations identifying the sanitary sewer along Forsythe Street as a
migration route and secondary source for VOCs originating at the former Amphenol facility
(Section 4.8.3). Pipe joints and cracks are likely avenues for release of VOCs from the sanitary
sewer line. Concentrations of TCA and TCE increase from PGP-15 to PGP-9, with increasing
distance from the facility (Sheets 6C, 6D and 6E) These data suggest that sampling point PGP-9
may be nearer a point of release along the sewer line than other (upgradient) locations.
However, DCA was detected along this segment of Forsythe Street only at PGP-9, and PCE was
not detected downgradient of PGP-8. The appearance of elevated concentrations of TCA and
TCE at these locations, in the absence of elevated PCE and DCA concentrations, may reflect
differences in the way each of these compounds reacts with soil and water media and other

physical variables.

7.5 Risk Assessment

The risk assessment conclusions presented in the Section 5.6.1.1 state that potential risks
associated with VOCs in ground water were minimal due to the low probability of human
contact with the ground water and that there were no soil VOC concentrations exceeding ARARSs
in samples collected at depths less than 12 feet. The results presented herein do not alter this

conclusion.
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Table 1. Water Elevation Data.

STATIC WATER LEVEL (elev, feet MSL) LITHO-

WELL 25-Mar | 02-Jun | 23-Jul | 07-Jan | 02-Feb | 16-Feb | STRATIGRAPHIC
NUMBER 1892 1892 1892 1983 1983 1993 UNIT

IT-1A 718.27 717.47 717.29 | 720.10 720.58 720.76 D
IT-2 718.95 719.52 718.75 ND 718.95 719.78 B
IT-3 718.45 718.69 718.90 ND 718.92 716.96 B
MW-3 719.47 720.40 720.68 | 720.67 721.08 720.88 B
MW-8 720.28 721.57 721.87 ND 722,57 722.41 B
MW-12 718.88 719.62 719.87 ND 720.03 719.89 B
MW-20 721,14 72282 722.80 ND 723.28 B
MW-21 719.44 720.31 720.62 | 720.60 721.03 B
MW-22 718.25 720.08 720.32 | 720.31 720.61 B
MWwW-23 718.28 717.81 717.33 | 720.05 72081 D
MW-24 718.12 719.80 720.00 | 720.06 1 i B
MW-25 718.14 717.35 717.16 | 720.08 . D
MW-26 722.21 B
MW-27 720.96 B
MW-28 .9% 0.71 B
MW-29 . 720.53 B
* MW-30 719.36 B

N Storm Sewer MH ; i ND NA

S Storm Sewer MH ND NA

E Storm Sewer MH ND NA

T.0.C.=Top of Casing
NA=hot Applicable

ATEC=ATEC Assotiates, indianapolis, IN
IT=IT Corporation, Pinsbwbh, PA =
WWES«WW Engineering & Seience, Bioomingion, N

MW-27 through MW-30 insialled January 13-15, 1983,
ND=not determined i
D=decommissioned

U=not used in the RFI

BlL/mke/JDB/b:/Curis/7026.00/Table3. wk1



Table 2. Soil Samples Selected for Chemical Analyses.

SOIL BORING | SAMPLE DEPTH SAMPLE NUMBER COLLECTION METHOD
SB-01 8.0-10.0 FCR-SB-SB01-10.0-01 Hand Auger
10.0-12.0 FCR-8B-SB01~12.0-01 - Hand Auger
SB-02 8.0-10.0 FCR-8B-SB02-10.0-01 Hand Auger
SB-03 4.0-6.0 FCR-SB-SB03-6.0-01 HSA/3” Spiit Spoon
8.0-10.0 FCR-SB-SB03-10.0-01 HSA/3” Split Spoon

SB-04 4.0-6.0 FCR-SB-8B04-8.0-01,
8.0-10.0 FCR-SB-SB04-10.0#

HSA/3” Split Spoon
HSA/3” Split Spoon

SA/3” Split Spoon
HSA/3” Split Spoon
HSA/3" Split Spoon

SB-05 0.0-2.0 FCR-SB-SB05-2:840
SB-06 8.0- 8.0 FCR-SB-SB0EL8.0
15.0-17.0  |FCR-SB-S

FCR-SB-SB07-84

- 8B-07 6.0~ 8.0 HSA/3” Spiit Spoon
| 16.0-18.0 HSA/3” Split Spoon
. SB-08 0.0-20 " HSA/3" Split Spoon

o 17.0-19.0 HSA/3” Split Spoon
- SB-09 HSA/3” Split Spoon
HSA/3” Split Spoon

MW-20 HSA/3” Split Spoon
= - HSA/3” Split Spoon

MW-21 FCR-SB-MW21-12.0-01 HSA/3" Split Spoon
FCR-SB-MW21-18.0-01 HSA/3" Split Spoon

MW-22 FCR-SB-MW22-10.0-01 HSA/3" Split Spoon
17.0-19.0 FCR-SB-MW22-19.0-01 HSA/3” Split Spoon

MW=22A 0.0- 2.0 FCR-SB-MW22A-2.0-01 HSA/3" Spiit Spoon
MW-23 19.5-21.5 FCR-SB-MW23-21.5-01 HSA/3” Split Spoon
MW-24 4.0- 6.0 FCR-SB-MW24-6.0-01 HSA/3" Split Spoon
13.0-15.0 FCR-SB-MW23-15.0-01 HSA/3” Split Spoon

MW-25 8.0-10.0 FCR-SB-MW25-10.0-01 ~ HSA/3” Split Spoon
33.0-35.0 FCR-SB-MW25-35.0-01 HSA/3" Split Spoon

MW-26 4.0- 6.0 FCR-SB-MW26-6.0-01 HSA/3” Split Spoon
10.0-12.0 FCR-SB-MW28-12.0-01 HSA/3” Split Spoon

MW-27 13.0-15.0 FCR-SB-MW27-15.0-03 HSA/3” Split Spoon
25.0-27.0 FCR-SB-MW27-27.0-03 HSA/3” Split Spoon

HSA=Hollow Stem Auger

JDB/SBSAMP WK1




Table 3. RFI Soil Analytical Data.

Zinc

SB01-10.0 SB01-12.0 SB02-10.0 SB03-6.0 SB03-10.0
Inorganics (mg/kg)
Aluminum 6,850" 1,860" 3,180° 18,200 6,130
Antimony 7.30UN 12.38N 7.60UN 9.20B 7.30U
Arsenic
Barium 348 113
Beryllium '
Cadmium 0.66U 0.63U o.72U 0.67U
Calcium 51,400E 101,000E 1,980 15,300
Chromium 8.50 110U 19.40 108
Sobalt o e
Copper 516.0 1,870 85,10 12.70 14.80
Cyanide (amenable) 17.8 17.4 0.8 <0.5 <0.5
Cyanide (total) 216 20.5 0.94 <0.5 <0.5
iron 11,700" 6,030° 8,450" 23,000 12,400
Lead 9.38 510 590 17 11.90
Magnesium 13,200 30,000 29,100 3,120 11,900
Manganese 417° 225* 267.0°
Mercury o.11u 0.11U o.11U 0.12UN 0.11UN
. {Nickel 12.90 5.508 8.70 17.50 20.9
Potassium 1,0908 4128 6228 1,470 7488
Selenium 0.65UN 0.63UN 0.69UN 0.48UN 0.44UN
Sitver 1.80U 1.70U 1.80U 1.90U 1.80U
Sodium 101U $6.20U 104U 109U 1028
Thallium 0.44UW 0.42UW 0.45UW 0.72U 0.67U
Vanadium 16.10 6.908 10.88 33.80 14.30
43.90* 27.70* 318 58.30 44.90

Qol'étnle Orgénics (ug/kg)

Acetone 27U 271 358 23 11U
2-Butanone 27y 27y 27U 12U 1"y
Carbon tetrachloride 13U 13U 13U sU sU
Chloroform 13U 18U 13U U sU
1,1-Dichloroethane 18U 13U 13U suU sU
1,1-Dichioroethylene NA NA NA NA NA
1,2-Dichloroethene (total) 18U 13U 13U suU sU
1,2-Dichloropropane 13U 13U 13U sU sU
Ethylbenzene 13U 13U 13U sU sU
Methylene Chioride 54 77 63 8 18
Tetrachloroethene 390 310 370 sU 60
Toiuene 13U 13U 13U &U sU
1,1,1-Trichloroethane 29 23 26 6U 15
Trichioroethene 140 120 140 U &2
Xylenes 13U 13U 13U sU sU

NA » Not Analyzed

ME/123/7026/2/TABLES




Table 3, Continued.

SB04-6.0 SB04~-10.0 SB04-10.0 SB05-2.0 SB06-8.0-01
Inorganics (mg/kg) DUPLICATE
Aluminum 8,520 4,140 3,520 12,400° 2,760°
Antimony 8.608 8.108 10.508 7.70U 6.80U
Arsenic
Barium 115 12.108
Beryllium
Cadmium 0.71U 0.68U 0.70U
Calcium 28,000 80,200 2,540
Chromium 10.0 5.00 14.4
Cobat e Wdbe
Copper 12.4 12.60 12.70 14.6 9.3
Cyanide (amenabie) <0.5 <0.5 <0.5 <0.5 <0.5
Cyanide (total) - <0.5 <0.5 <0.5 0.58U 0.52U
Iron 12,700 9,100 7,790 14,700 7,160
Lead 34 7.40 7.30 20.5 4.2
Magnesium 16,500 31,800 42,600 1,970 10,900
Manganese 215 235
Mercury 0.12UN 0.11UN 0.11UN 0.12U o.10U
Nickel 12.4 12 7.608 14.8 &.208
Potassium 8228 4668 5878 1,310 3708
Selenium 0.47UN 0.45U 0.45UN 0.47UN 0.41N
Silver 1.80U 1.80U 1.80U 1.90U 1.70U
Sodium 1118 1268 1168 106U 94,100
Thallium 0.71U 0.67U 0.68U 0.47UW 0.41U
Vanadium 18.20 10.408 $.208 28.0 7.508
Zinc 46.10 33.10 25.40 53.3 23.30

i)olatile 6rganics (ug/kg)

Acetone 21 iy 13 a 2
2-Butanone 120 1 Y 12U 2y
Carbon tetrachloride , sU 68U sU sU sU
Chloroform sU sU sU su sU
1,1-Dichloroethane 68U 6U &U sU sU
1,1-Dichloroethylene NA NA NA NA NA
1,2-Dichloroethene (total) sU U sU U sU
1,2-Dichloropropane sU sU sU sU sU
Ethylbenzene sU sU sU sU sU
Methylene Chioride 11 18 24 sU 16
Tetrachioroethene 2t 16 6 2 25
Toluene NA sU suU ‘s8U sU
1,1,1-Trichloroethane sU a aJ sU sU
Trichloroethene sU 10 & sU 7

Xylenes sU sU sU sU sU

NA = Not Analyzed
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Table 3, Continued.

Zinc

SB06-8.0 SB06-17.0 SB07-8.0 SB07-18.0 SB08-2.0

Inorganics (mg/kg) DUPLICATE
Aluminum 2,520 11,000°
Antimony 7.60U
Arsenic
Barium 21.808 7.08 8.508 105
Beryllium 2 : 0.21U =
Cadmium o.62U 0.68U 0.43UN 0.69U
Calcium 1,610 108,000 138,000 1,980
Chromium 1.10U 13.40
Cobalt
Copper 1.9 7.40 18.10 18,00 9.30
Cyanide (amenabie) - <0.5 <0.5 <0.5 <0.5 <0.5
Cyanide (total) 0.52U 0.57U <0.5 <0.5 0.57U
Iron 9,430 4,390 4,520E 5,420E 13,700
Lead 6.0 3.708 3.40NW* 6.40N"*+ 15.20
Magnesium 1,800 26,500 17,100 43,800 1,990
Manganese 325 169 174EN" 165EN" 754
Mercury o.10U o.11U 0.11U 0.1y 2.30
Nickel 11.8 4.408 5.208 6.308 13.50
Potassium 7108 4258 2288 5168 5398
Selenium 0.41UN 0.5UNW 0.42U 0.43UW 0.45UN
Silver 1.60U 1.8U 0.42U 0.458 1.80U
Sodium §5.80U 104U 1718 2718 105U
Thallium 0.41 0.48U 0.42U 0.43U 0.46UW
Vanadium 11.40 5.18 5.608 10.508 21.80

31.40 14.2 15.40 16.508 2.7

Volatile Orgamcs (ngkg)

Acetone 10U 59U 26U 1,300U 1
2-Butanone 10U s9U 13U 1,300U 11y
Carbon tetrachloride sU 29U 13U 670U sU
Chioroform sU 25U 13U 670U sU
1,1-Dichioroethane sU 20U 13U 670U 8U
1,1-Dichloroethylene NA NA NA NA NA
1,2-Dichloroethene (total) sU 20U 13U 670U sU
1,2-Dichloropropane sU 29U 13U 670U sU
Ethylbenzene sU 20U 13U s70U U
Methylene Chloride sU Y. 13U 670U sU
Tetrachloroethene 57 1,100 330 53
Toluene sU 29U 13U 670U 6U
1,1,1-Trichloroethane ] 140 13U 870U sU
Trichloroethene 17 720 19 aa0 17
Xylenes sU 25U 13U §70U sU

NA = Not Analyzed
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Table 3, Continued.

SB08-19.0 SB039-12.0 SB09-18.0 SB03-18.0 MW20-6.0
Inorganics (mg/kg) DUPLICATE
Aluminum 2,420° 2,670E 2,160E 2,370 15,200
Antimony 7.40U 3.60UN 4.20UN 4UN 7.90U
Arsenic
Barium 10.508 7.60 8.608
Beryllium 0.21U 0.25U o0.24U
Cadmium 0.67U 2.40N 2.50N 13.20N 0.72U
Calcium 115,000 88,800 105,000 103,000 4,180
Chromium 1.508 7.10 12.80° 11.90° 20.70
Cobalt
Copper . 1870 18.40 106 187.0 14.0
Cyanide (amenable) - <0.5 <0.8 <0.5 18.4 <0.5
Cyanide (total) 0.56U <0.5 <0.5 18.4 <0.5
lron 6,280 6,480E 5,500E 5,980E 20,100
Lead 550 5.10N* 4.30NS* £.90N* 16.5
Magnesium 26,400 31,800 26,800 28,500 3,820
Manganese 188 235.0EN* 165EN" 181EN" 350
Mercury 0.11U 0.11U o0.12U 0.12U 0.1TUN
Nickel 8.508 £.90 80.50 38.30 17.1
Potassium 5108 5608 3728 360.08 1,1208
Selenium 0.45UN 0.42UW 0.50UW 0.47UW 0.48UN
Silver 1.80U o0.42U 0.50U 1.208 1.90U
Sodium 102U 2448 2198 2248 108U/
Thallium 0.45U 0.42 0.50U 0.47U 0.72U
Vanadium 8.008 10.08 7.708 8.208 27.80

Zinc

Volatile Organics (ug/kg)

Acetone s80J saU 1,800U 1,400U

2-Butanone 2,900U 27U 1,500 1,400U 10U
Carbon tetrachioride 1,400U 27y 740U s00U sU
Chloroform 1,400U 27y 740U 890U sU
1,1-Dichloroethane 1,400V 27u 740U ssoU sU
1,1-Dichloroethylene NA NA NA NA NA
1,2-Dichloroethene (total) 1,400U 27U 740U 690U sU
1,2-Dichloropropane 1,400U 27u 740U 690U U
Ethylbenzene 1,400U 27y 740U s90U sU
Methylene Chloride 51087 27y s90U sU
Tetrachloroethene 550 10,000.0 sU
Toluene 1,400U 27U 740U 890U aJ
1,1,1-Trichloroethane 2700 100 8500 8904 sU
Trichloroethene 3,100 150 3,500 2,500 sU
Xylenes 1,400V 27u 740U s90U sU

NA = Not Analyzed
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Table 3, Continued.

MW20-12.0 MW21-12.0 MW21-12.0 Mw21-18.0 MW22A-2.0
Inorganics (mg/kg) DUPLICATE
Aluminum 2,220 2,610 2,380
Antimony 7.40U 3.60UN 3.60UN
Arsenic : : i
Barium 26.68 8.808 15.208 6.108 58.70
Beryllium 0.21U 0.24
Cadmium 0.67U 0.42UN 0.42UN 0.48UN 0.68U
Calcium 37,600 146,000 135,000 91,2000 66,300
Chromium 3.70 7.80" 6.30"
Cobalt
Copper 11.20 16.50 21.0 27.40 14.2
Cyanide (amenabie) 0.5 1.0 <0.5 <0.8 <0.5
Cyanide (total) <0.5 1.0 <0.5 <0.5 <0.5
iron 6,770.0 5,950E 6,580.0E 5,440.0E. 11,800.0
Lead 6.70 11.40NS* 4.80N" 3.30N" 52.90W
Magnesium 20,100.0 47,900 59,900 24,400
Manganese 226.0 241.0EN* 426EN" 137EN"
Mercury 0.11UN o.10U o.11U o0.12U o.11U
Nickel £.10 8.308 11.10 15.80 10.5
Potassium 400.08 5288 4798 2678 8118
Selenium 0.45UN 0.42UW 0.42UW 0.48UW 0.45UN
Silver 1.80U 0.42U 0.42U 0.48U 1.80U
Sodium 117.08 2818 2388 2038 103U
Thallium 0.67U o0.42U 0.42UW 0.48U 0.45U
Vanadium 7.608 9.808 0.108 7.208 16.0
Zinc 25.0 18.90 25.90 23.10 91.0

Volatile Organics (ug/kg)

Acetone s 53U 53U 1,500U 68J
2-Butanone 10U 53U 53U 1,500U 1
Carbon tetrachloride sU 26U 27y 740U sU
Chioroform ] sU 28U 27y 740U sU
1,1-Dichloroethane’ sU - 28U 27y 7aoU sU
1,1-Dichloroethylene NA NA NA NA NA
1,2-Dichloroethene (total) sU 26U 27U 740U sU
1,2-Dichloropropane sU 26U 27y 720U sU
Ethylbenzene sU 26U 27y 740U sU
Methylene Chioride sU 28U 27y 740U sU
Tetrachloroethene sU 780 180 .86
Toluene 5 25U 27U 740U 8U
1,1,1-Trichloroethane sU 28U 27y 750 sU
Trichloroethene sU 300 52 5,300 aJ
Xylenes sU 25U 27y 740U sU

NA = Not Analyzed
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Table 3, Continued.

Zinc

MW22-10.0 M22-18.0 MW23-21.5 MW24-6.0 MW24-15.0
Inorganics (mg/kg)
Aluminum 2,870° 2,300" 5,650" 1,400 2,850
Antimony 12.48 7.50U 7.10U 6.80U 10.708
Arsenic .
Barium 8.208 38.48 5.98
Beryllium
Cadmium 0.63U 0.68U 0.85U o0.62U 0.63U
Calcium 183,000 102,000 83,000 65,900 106,000
Chromium 1.00U 1.10U 3,60 1.00U 1.608
Cobalt
Copper 11.90 18.70 13.70 5.90 15.30
Cyanide (amenable) <0.5 <0.6 <0.5 <0.5 <0.5
Cyanide (total) <«0.5 <0.5 <0.5 <0.5 <0.5
iron 10,800 5,450 9,130 4,090 8,360
Lead 11.20 4,108 11.108 4.70 10.9
Magnesium 43,500 2¢,000 27,500 16,900 29,600
Manganese 250 169 282 145 220
Mercury o0.10U 0.11U o.11U 0. 10UN 0.10UN
Nickel 8.208 £.308 13.2 4.408 9.40
Potassium 7218 £12.08 1,250 2388 5628
Selenium 0.4UNW 0.5UNW 0.4UNW 0.41UN 0.42UN
Silver 1.70U 1.80U 1.70U 1.70U 1.70U
Sodium 1468 104U 88.20U U 1168
Thallium 0.42U 0.46U 0.43U o.e2l 0.63U
Vanadium 10.40 7.108 13.40 3.608 8.208

33.60 22.90 85 16.50

28.70

\}olatlie: brgamcs (ug/kg)

Acetone a27u 12,0001 1300 10U 19

2-Butanone 27U 12,0000 1300V ToU 11U
Carbon tetrachloride 13U 6,200U 670U sU sU
Chioroform , 13U 6,200U 670U sU sU
1,1-Dichloroethane 18U 6,200U 3,100 sU sU
1,1-Dichloroethylene NA NA NA NA NA
1,2-Dichloroethene (total) 13U 6,200 s70U sU 5U
1,2-Dichloropropane 13U 6,200U 670U sU sU
Ethylbenzene 18U 6,200U 670U sU sU
Methylene Chioride 13U 13,000.08 1,500 2 27
Tetrachloroethene 300 280 Y 6

Toluene 13U 6,200 670U sU sU
1,1,1-Trichloroethane 13U 6,200U 350 sU 10

Trichloroethene 43 1,600 4604 sU 38

Xylenes ) 18U 6,200U 670U sU sU

NA = Not Analyzed
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Table 3, Continued.

Zine

i MW25-10.0 MW25-35.0 MW26-6.0 MW26-12.0 MW-27-15.0

inorganics (mg/kg)

Aluminum 2,580" 6, 100E 12,500 2,440 1960

Antimony 8.508 3.80UN 7.60U 10.408 6.4UN

Arsenic

Barium

Beryllium

Cadmium 0.63U 0.44UN 0.64U

Calcium 143,000 111,000 84,700

Chromium

Cobalt

Copper 10.10 35.80 2280 10.80 z2.2*

Cyanide (amenable) <0.5 <0.5 <0.5 <0.5 <0.5

Cyanide (total) 0.53U <0.5 <0.5 <0.5 0.55U

iron 8,400 72,800E 20,500 6,050 4470

Lead 12 S.00NW” 20,30 4.80 3.6°

Magnesium 39,200 37,400 2,560 33,500 22400

Manganese 303 328EN* 687 217 149

Mercury 0.11U 0.11U 0.12UN 0.17UN o1

Nickel 6.208 19.40 18.90 5.408 7.58

Potassium 3998 1,390 9218 5408 4358

Selenium 0.44BMNW 0.44U 0.46UN 0.43UN 0.22UW

Silver 1.70U 0.44U 1.80U 1.70U 1.48

Sodium 95.60U 2758 105U 1428 11y

Thallium 0.42U 0.44U 0.68U 0.64U 0.85UN

Vanadium 9.58 15.60 24.3 5.908 6.68
30 44.50 16.0°

Volatile Organics (ug/kg)

Acetone 10U 20 19 28 6808
2-Butanone 10U 1"y 1y Al 1400U
Carbon tetrachloride sU sU sU sU 1400U
Chloroform s5U sU sU sU 14001
1,1-Dichloroethane sU U U 5U 14000
1,1-Dichloroethylene NA NA NA NA 1400U
1,2-Dichloroethene (total) U U sU sU 1400U
1,2~Dichloropropane sU sU sU sU 1400U
Ethylbenzene sU U 6U 5U 1400V
Methylene Chioride sU 41 sU sU

Tetrachloroethene a 12 sU sU

Toluene U sU sU sU 1400U
1,1,1-Trichloroethane sU sU sU sU 1400U
Trichioroethene 45 U sU sU 14000
Xylenes sU sU sU sU 1400U

NA = Not Analyzed
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Table 3, Continued.

Zinc

MW27-15.0 MW27-23.0 PGP15-11.0 PGP16-11.0 PGP16-11.0
inorganics (mg/kg) - DUPLICATE DUPLICATE
Aluminum 1902 2100 NA NA NA
Antimony 6.4U 9.7UN NA NA NA
Arsenic NA NA NA
Barium NA NA NA
Beryllium NA NA NA
Cadmium 0.44U 0.498 NA NA NA
Calcium 8345 80600 NA NA NA
Chromium .8 3.5 NA NA NA
Cobalt NA NA NA
Copper 102 70.7* NA NA NA
Cyanide (amenable) <0.5 <0.5 NA NA NA
Cyanide (total) 0.55U 0.58U NA NA NA
fron 4730 4490 NA NA NA
Lead &5 5.8” NA NA NA
Magnesium 22135 2100 NA NA NA
Manganese 149 141 NA NA NA
Mercury 0.1y 0.12U NA NA NA
Nickel 15.2 14.6 NA NA NA
Potassium 2958 4118 NA NA NA
Selenium 0.22U 0.278 NA NA NA
Silver 1.68 1.78 NA - NA NA
Sodium 1y 117U NA NA NA
Thallium 0.66U 0.7UN NA NA NA
Vanadium 578 6.48 NA NA NA

53.1 30.9" NA NA NA

V&éﬂle Orgéhldé (ug!kg)

Acetone 5008 598 78Ut 1y 95
2-Butanone 3904 7 11U 11y v
Carbon tetrachioride 1300U 12U sUJ sU sU
Chloroform 1300U as sU sU sU
1,1-Dichioroethane 1300U 12U 5L sU su
1,1-Dichloroethylene 1300U 12U su sU sU
1,2-Dichioroethene (total) 13001 12u U sU 5U
1,2-Dichloropropane 1300U 12U sUS sU sU
Ethylbenzene 1300U 12U 4 sU sU
Methylene Chloride 1300V 2/ 18U 29
Tetrachloroethene 100 85t @
Toluene 1300U 12U 7J sU &
1,1,1-Trichloroethane 1300U aJ U 1" 16
Trichloroethene 1300U 12U 104 o4 140
Xylenes 1300U 2y 34t sU sU

NA = Not Analyzed
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Table 3, Continued.

: PGP18-11.0
Inorganics (mg/kg)

Aluminum NA
Antimony NA
Arsenic NA
Barium NA
Beryllium NA
Cadmium NA
Calcium NA
Chromium NA
Cobalt NA
Copper NA
Cyanide (amenable) NA
Cyanide (total) NA
iron . NA
Lead NA
Magnesium NA
Manganese NA
Mercury NA
Nickel NA
Potassium NA
Selenium NA
Sitver NA
Sodium NA
Thallium NA
Vanadium NA

Zinc

Vblatile Organics (ug/kg)

Acetone

87

2-Butanone 1
Carbon tetrachioride 5U
Chioroform sU
1,1-Dichloroethane sU
1,1-Dichioroethylene sU
1,2-Dichloroethene (total) sU
1,2-Dichioropropane sU
Ethylbenzene su
Methylene Chloride 2
Tetrachloroethene sU
Toluene 2/
1,1,1-Trichloroethane 8

Trichloroethene 53
Xylenes sU

NA = Not Analyzed

ME/123/7026/2/TABLES
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Table 4. RFI Surface Water Field Chemistry Data.

pH T SpC25 DOX DOX Q
Sample Date (Std. Units) (deg C) (umhos/cm) (mg/l YSI) |(mg/k HACH) (cts)
SW-01 02/25/92 8.1 9.0 576 ND . ND 3.24
SW-01 02/27/82 8.3 14.0 555 ND ND ND
SW-01 03/25/92 ND ND ND 10.2 12 ND
SW-02 02/25/92 7.8 8.0 670 ND ND 0.06
SW-02Dup 02/25/82° 7.9 8.0 622 ND ND
SW-02 02/27/92 7.7 11.0 614 ND ND
SW-02 03/25/92 ND ND ND 13 ND
SW-02 07/27/92 8.6 .03 571 ND 0.35
SW-02 02/17/93 7.9 30 ND ND
SW-03 02/25/92 ND ND ND 376 -
SW-03 02/27/92 81 1.0 ND ND
SW-03 03/25/92 ND ND 11 ND
SW-04 02/25/92 ND ND ND 5189
SW-04 02/27/92 8.3 ‘ 'ND ND
SW-04 03/25/92 ND 11.8 12 12
SW-05 02/25/92 7.7 ND ND ND
SW-05 02/27/92 ND ND' 0.111
SW-05 03/25/92 13.2 14 ND

ND=Not Determined
DOX=Dissolved Oxygen

YSi=Yellow Springs Instruments DOX Meter

BL/mke/JDB/b:/Curtis/7026.00/T able6.wk1
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Table 5. RFI Surface Water Analytical Data.

SW-01 SwW-02 SW-02d SW-05 SW-02 SW-02 SW-02D | EQUIP BLANK [TRIP BLANK
02/26/92 | 02/26/92 | 02/26/92 | 02/26/92 | 07/27/92 | 02/18/93 | 02/08/93 02/18/93 02/26/92
inorganics (ug/l)
Aluminum NA NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA
Barium NA NA NA NA 93.68 NA NA NA NA
Beryllium NA NA NA NA NA NA NA NA
Cadmium NA NA NA NA s.0U NA NA NA NA
Calcium NA NA NA NA 101000 NA NA NA NA
Chromium NA NA NA NA 6.0U NA NA NA
Cobalt NA NA NA NA 5.0U NA NA NA
Copper NA NA NA NA NA NA NA
Cyanide (amenable) <0.5 <0.5 <0.5 <0.5 <10 <10 NA
|Cyanide (total) 10.00U 10.00U 10.00U 10.00U fou fouU NA
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA
Magnesium NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA
Mercury NA NA NA NA NA NA
Nickel NA NA NA NA NA NA
Potassium NA NA NA NA NA NA
Selenium NA NA NA NA NA NA
Sihnr NA NA NA NA NA NA
E n NA NA NA NA NA NA
Thallium NA NA NA NA NA
Vanadium NA NA NA NA NA
Zinc
Volatile Organics (ug/l)
Acetone 10U fou 10U 10U 11U 11y 11U 370 10U
Carbon Tetrachloride sU sU sU sU sU fou 1oU
1,1-Dichloroethane sU sU sU sU sU 3J a4 20U sU
1,2-Dichloropropane sU sU U sU sU 70U 10U 24 sU
Tetrachioroethene sU sU sU sU &4 sU
Toluene ‘ 1J 5U sU sU sU foU - Tou 20U 5U
1,1,1-Trichloroethane sU sU sU sU 20U sU
Trichloroethene sU sU sU sU 20U sU

NA = Not Analyzed
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Table 6. RFI Surface Sediment Analytical Data.

SD-02 SD-03 SD-04 8D-05 EQUIP

DUPLICATE BLANK
Inorganics (mg/kg)
Aluminum 1,210* 1,910% 7900” 22,808
Antimony 6.60UN
Arsenic 1.40U
Barium 37.28 12.208 15,008 2.00U
Beryllium ' 0.20U
Calcium 97,600E 31,400F 29,000E 128,000E 180,000E 23,000E 100UE
Chromium 228 12.9 11.60 1.20U © t.20U 12.2 1.0U
Cobalt
Copper 114 a2.9 23.70 6.70 9.20 29.20 1.4U
Cyanide (amenable) <0.06 <0.5 <05 <0.5 <0.5
Cyanide (total) 0.59U 0.85U 0.92U 0.67U 0.50U
iron 7,170* 13,400" 11,800" 16,200* s4.40”
Lead 12.4 40.7 30.30 72.40W 0.448
Magnesium 386,400 8,730 55.80U
Manganese 508” 368* 0.268*
Mercury 0.12U 0.13U 0.10U
Nickel 8.28 14.30 140U
Potassium 4558 8028 52.80U
Selenium 0.71UN 0.81UN 0.60U
Thallium 0.48UW 0.47UW 0.54UW 0.40U
Vanadium 9.98 6.708 20.7 1.40U
Zinc 36* 27.20" 119* 0.808B”

Volatile Organics (ug/kg)

Acetone 288 12U 12U 13U 10U
Methylene Chloride 28 sU 6U 36 sU
Tetrachloroethene o sU sU s sU

NA = Not Analyzed

BL/mke/JDB/b:/Curtis/7026.00/2/TABLE8A.wk1




DATA QUALIFIER KEY

Shaded concentrations exceed the ARARS.

Inorganic Qualifiers:

W * — G

= Z

mg‘m‘

Omw~ g

Chemical not detected at specified detection limit

Estimated value
Duplicate analysis was not within control limj;
Reported value is Below Contract Requi
Instrument DL '
Spiked sample recovery not within ¢
Post-digestion spike for furnace AA
absorbance is <50% of spike absorbanc

'~ﬁon Limit (DL) but above

s-out of control limits, while sample

Estimated val
Analyte was fognd in associated blank as well as sample (for volatiles only)
Concentrations exceeds calibration range of GC/MS instrument
Chemical identified in an analysis at a secondary dilution factor




Table 7. RFI Ground Water Field Chemistry Data.

PH T SpC 25
Sample Date (Std. Units) (deg C) (umhos/cm)
MW-3 03/02/92 67 17.0 838
MW-9 03/03/92 7.2 17.5 852
MW-20 03/03/92 7 18.2 782
MW-12 03/02/92 6.9 19.0 802
07/27/92 7.0 21.0 758
02/16/93 7.2 40 751
MW-21 03/03/92 7.1 18.9 690
MW-21Dup 03/03/92 7.1
MW-22 03/02/92 7.1
07/27/92 6.9
02/16/93 7.2
MW-24 03/02/92 7.1
02/16/93 7.2 759
MW-26 03/03/92 7.1 908
MW-27 02/17/93 7.3 880
MW-28 02/17/93 787
MW-29 02/17/93 919
MW-30 0.0 938
IT-2 16.0 869
18.5 822
6.0 785
T-3 1.05 853
200 74
_ 40 776
IT-3Dup 02/16/93 7.2 3.0 793
MW-23 03/03/92 7.5 17.0 531
MW-23Dup 03/03/92 7.6 17.0 555
MW-23 02/17/93 7.9 0.0 614
MW-23Dup 02/17/93 7.8 0.0 632
MW-25 03/10/92 7.3 11.0 614
02/17/93 7.8 20 580
IT-1A 03/03/92 7.3 18.1 495
02/17/93 8.0 0.0 612

BL/mke/JDB/b:/Curtis/7026.00/1/Table9, wk1




Table 7, Continued.

pH T SpC 25
Sample (depth) Date (Std. Units) (deg C) (umhos/cm)

PGP-1 02/16/93 7.4 4.0 684
PGP-2 02/16/93 7.4 8.0 662
PGP-3 02/18/93 6.9 10.5 600
PGP-4S 02/17/93 7.5 0.0 838
PGP-4D 02/17/93 7.7 0.0 882
PGP-6 (18-20) 02/25/33 7.2 7.0 830
PGP-6 (25-27) 02/25/93 7.3 6.01

PGP-7 (13-15) 02/25/93 7.2

PGP-7 (19-21)d 02/25/33 7.3

PGP-7 (19-21) 02/25/93 7.3

PGP-7 (24.5-26.5) 02/25/93 7.4

PGP-8 | 02/26/93 7.4

PGP-9 02/26/33 - 7.4

6.7 720 -

PGP-10 03/02/93
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Table 8. Ground Water Analytical Data.

MW-9

MW-20

MW-26 IT-2

IT-2

IT-2

IT-3

IT-3

iT-3

03/03/92

03/03/92 | 08/03/92 | 0

7/27/92

02/16/93

03/03/92

07/27/92

02/16/93

03/03/92

‘Inorganlcs (mg/l)

Aluminum

Antimony 0.017UN 0.017UN 0.017U 0.017U 0.039UN 0.016UN 0.017UN 0.039UN 0.018UN
Arsenic 0.006UN 0.006UN 0.006U 0.006UN 0.006UNWM

Barium 0.223 0.258 0.423 0.409 0.201
Beryllium 0.001U 0.001U 0.001U
Cadmium 0.002U 0.002U 0.002U 0.002U 0.008U 0.003U 0.002U 0.003U 0.003U
Calcium 525 612 345 394 5238 123 567 430 226
Chromium 0.027 0.0201 0.0232 0.0169 0.0244 0.0068J 0.0328 0.0839

Cobalt 0.006UJ

Copper 0.0727 0.0674 0.0474 0.0767 0.00768J 0.0949 0.0724 0.0234BJ
Cyanide (amenable) <0.010

Cyanide (total)

fron

Lead 0.0119JN
Magnesium 67
Manganese

Mercury 0.00038 0.00034 0.00023 0.0002U 0.0003 0.00053 0.0002U
Nickel 0.0476 0.0409 0.185 0.0194BJ 0.0646 0.0813 0.0248BJ8
Potassium 3.84B 4.598 4.88 1.688 3.518 4.138 2.378B
Selenium 0.0438 0.008U 0.002UJWN 0.001U 0.0053 0.002UJN | 0.0016BUNW
Silver 0.002U 0.008U 0.002U 0.002U 0.008U 0.002U
Sodium 9.53 20.9 19.84 18.8J 7.89 7.284 7.49J
Thallium 0.002UN 0.002U 0.002U 0.003U 0.002UN 0.002U 0.008U
Vanadium 0.04218. 0.0238 0.08728 0.006U 0.03698 0.03798 0.01048J
Zinc 0899E 0.110E 0.197J 0. 153BJE 0.177E 0.171J 0.0494

Volatile Organics (ug/l)

Acetone Tou 11 12U 10U sU 12U fou
Carbon Tetrachloride sU sU sU 10U sU sU 10U
1,1-Dichloroethane sU 47 17 18 4J 4
1,1-Dichloroethylene sU sU sU s5U s5U 10U sU sU
1,2-Dichloroethene (total) sU sU sU 30 51 sU sU fou
1,2-Dichloropropane sU sU sU U sU 10U sU sU 10U
Ethylbenzene sU sU sU sU sU 10U sU sU 10U
Methylene Chloride sU sU sU sU 1J joU sU sU iou
Tetrachloroethene sU sU sU ou &4 sU 10U
Toluene sU sU sU sU 10U sU sU fou
1,1,1-Trichloroethane 9 sU 5 25 28 29 83 67 71
Trichloroethene 2J sU sU

Xylenes sU sU sU sU sU 10U sU sU 10U

NA = Not Analyzed
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Table 8, Continued.

IT-3 MW-3 MW-12 MW-12 MW-12 MW-12 Mw-12 MW-21
02/16/93 | 03/02/92 | 03/02/92 03/02/92 | Q07/27/92 | 02/16/93 | 02/16/93 03/03/92
Total Dissolved

Inorganics (mg/l)
Aluminum NA
Antimony <0.06 <0.06 0.016UN 0.017UN
Arsenic <0.010 <0.010 0.002UNJ 0.006UN
Barium 0.218 0.269 a.101 0.559 296 0.7968 0.1598 0.472
Beryllium 0.001U 0.001U <0.006 <0.005 1 oo 0.001U
Cadmium 0.008U 0.002U <0.006 <0.005 3.0U 0.008U 0.003U 0.00258
Calcium 263 340 NA NA 401 "g0.2 193 1,000
Chromium 0.0181J 0.0156 <0.005 0.0247 12.7 0.006UJ 0.0116J 0.0585
Cobalt ‘ <0.010 : 0.006UJ
Copper 0.0321 0.0906 <0.01¢ 0.760 . 0.0022BJ 0.02388J 0.51
Cyanide (amenable) <0.010 <0.010 <0.010 <0.0 . NA <0.010 <0.010
Cyanide (total) 0.010U 0.010U NA 3 NA 0.010U 0.010U
Iron NA 0.0843BU
Lead 0.00908 0.002UNJ
Magnesium NA 27
Manganese NA
Mercury | 0.002UN 0.00026 0.00026 0.0002UN 0.0002UN 0.00035
Nickel 0.0857BJ 0.0588 0.052 0.015UJ 0.03948J
Potassium 251U 8.548 8,748 1.59BU 2.490BU 8.678
Selenium 0.0015BWNU |  0.0034B 0.0029BVYNJ 0.001UN 0.0021BWNU 0.0075
Silver 0.002U 3 0.008U 0.002U 0.002U 0.0467
Sodium 7.49J 9.134 8.354 8.264 6.53
Thallium 0.002UWN 0.003UW 0.003UW 0.002UN
Vanadium 0.0289 0.0267B 0.006U 0.00968J 0.0638
zZinc

0.0119 0.345 0.165J 0.0084BEU 0.0696EJ 0.256E

Volatile Organics (ug/l)

Acetone NA <500 s00U NA 1000U 10U
Carbon Tetrachloride NA <250 250U NA fo00U sU
1,1-Dichloroethane NA 1034 190J NA 1364 sU
1,1-Dichloroethylene NA <250 250U NA 1000U sU
1,2-Dichloroethene (total) fou sU NA NA 250U NA 1000U sU
1,2-Dichloropropane oU sU NA <250 250U NA 1000U sU
Ethylbenzene fou sU NA <250 250U NA 1000U sU
Methylene Chloride 10U sU NA <250 250U NA 1000U sU
Tetrachloroethene fou NA NA

Toluene 10U NA <250 250U NA 1000U sU
1,1,1-Trichloroethane 73 ry) NA NA

Trichloroethene NA NA

Xylenes 10U sU NA <250 250U NA 1000U 5

NA = Not Analyzed
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Table 8, Continued.

MW-21 MW-22 Mw-22 | MW-22 | MW-22 | MW-22 | MW-24 | MW-24
03/03/92 | 03/02/92 | 03/02/92 | 07/27/92 | 02/16/93 | 02/16/93 | 03/02/92 | 02/16/93
Duplicate Dissolved Total Dissolved

Inorganics (mg/l)
Aluminum
Antimony 0.017UN <0.06 <0.06 0.039UN 0.016UN 0.016UNJ 0.017U 0.016UN
Arsenic ‘ 0.006UN <0.010 <0.010 0.002UNJ 0.002UN
Barium 0.528 0.0824 0.807 0.06558 0.1658 0.266
Beryllium 0.001U <0.005 <0.008 0.001U 0.001U 0.001U
Cadmium 0.002U <0.006 <0.008 0.003U 0.008U 0.008U 0.002U 0.008U
Calcium 1170 NA NA 887 822 275 774 390
Chromium 0.0873 <0.005 0.0865 0.0182 0.006UJ 0.01784 0.0871 0.0303J
Cobalt <0.010 006U
Copper 0.01818 <0.010 Bo2U 0.0962J 0.142 0.0789J
Cyanide (amenable) <0.010 <0.010 NA <0.010 <0.010 <0.010
Cyanide (total) 0.010U NA 0.010U 0.010U
Iron NA
Lead 0.0046* <0.003
Magnesium 523 NA V
Manganese NA NA
Mercury 0.00045 <0.0002 0.00026 0.0002UN 0.0002UN | 0.00067 0.0002UN
Nickel <0.010 0.015UJ 0.0453J " 0.0652 0.05864
Potassium 3.628 NA : 1.698U 2.538U 5.53 3.0508U
Selenium 0.2595M 002UWN | 0.0019BWNU | 0.002BWNU | 0.0049BS | 0.0022BWNU
Silver 0.002U 0.0233 0.002U 0.0147 0.002U 0.002U
Sodium 7.63 8.82J 5.47J 5,484 5.84 6.16J
Thallium 0.002UWN 0.003U 0.008UW a.002U 0.008U
Vanadium . ' i 0.0705 0.0282B 0.008U 0.026BJ 0.0538 0.03468.J
Zinc ; 0.236 0.109J 0.0032BEU 0.106EJ 0.224F 0. 16454

Volatile Organics (ug/l)

Acetone NA <1,000 2000U NA 1000U 10U &4
Carbon Tetrachloride NA <500 1000U NA 1000U sU oU
1,1-Dichloroethane NA <500 1000U NA 1000U sU 10U
1,1-Dichloroethylene NA <500 1000U NA 1000U sU fou
1,2-Dichloroethene (total) sU NA NA 1000U NA 1o00U sU fou
1,2-Dichloropropane sU NA <500 1000U NA 1000U sU 10U
Ethylbenzene sU NA <800 1000U NA| 1000U sU 10U
Methylene Chloride sU NA <500 1000U NA 1000U 2J fou
Tetrachloroethene NA 21600 NA ou
Toluene 5 NA <500 1000U NA 1000U 1J fou
1,1,1-Trichloroethane 0.84 NA <500 1000U NA 1000U 44 53
Trichloroethene NA 2500 NA

Xylenes 5U NA <500 1000U NA 1000U sU fou

NA = Not Analyzed
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Table 8

, Continued.

MwW-27

MW-28

MW-29

MW-30

IT-1A

IT-1A

MW-23

MW-23Dup

02/17/93

02/17/93

02/17/93

02/17/93

03/03/92

02/17/93

03/03/92

03/03/92

‘inorganlcs (mg/l)

Volatile Organics (ug/l)

Aluminum

Antimony

Arsenic

Barium 0.509 0.707 0.569 0.1448 0.120B 0.5

Beryllium 0.001U 0.001U

Cadmium 0.002UB 0.002U 0.002U 0.002U

Calcium 998 1100 936 63 66.3 193 169
Chromium 0.004U 0.0083JB 0.0256
Cobalt 0.005UJ

Copper 0.238 0.0803 0.0827 0.0629 0.0148U8 0.13 a.121
Cyanide (amenable) <0.0710

Cyanide (total)

fron

Lead

Magnesium

Manganese

Mercury 0.0002UN 0.0002UN | 0.00067NJ 0.00033N 0.0002U 0.0002U
Nickel 0.040J 0.01138 0.018UJ 0.0417 0.03468
Potassium 3.88J 2.368J 1.838 2.188J . 2.878 2.888
Selenium 0.00688 0.001UW 0.008U 0.001U 0.003U 0.008U
Silver 0.00848 0.002U 0.008U 0.002U 0.002U
Sodium 6.81E B.5E 34.8 20.3F 31.2 30.9
Thailium . 0.002UW 0.002UN 0.002U 0.002UN 0.002UN
Vanadium 0.02388J 0.004U 0.004UJ 0.0878 0.03578
Zinc 0.458J 0.151J 0.0092BE 0.0238J 0.261E 0.284E

Acetone

18U 27U 8J 10U 10U oU
Carbon Tetrachloride 10U 20U sU 10U sU sU
1,1-Dichloroethane 24 5U 10U sU sU
1,1-Dichloroethylene 10U sU 10U sU s5U
1,2-Dichloroethene (total) 50U s0U fou 20U sU 10U sU sU
1,2-Dichloropropane s0U s0U 10U 20U sU 10U sU sU
Ethylbenzene 50U s0U 10U 20U sU 10U sU sU
Methylene Chloride s0U s0U 10U 20U 10U
Tetrachloroethene 20U 10U
Toluene s0U 50U 10U 20U 10U
11.1,1-Trichloroethane 244 sU 10U
Trichloroethene 50U sU 10U
Xylenes 50U 50U 10U 20U sU 10U

NA = Not Analyzed
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Table 8, Continued.

MW-23 | MW-23Dup | MW-25 | MW-25 | PGP-1 PGP-2 PGP-3 PGP-3
02/17/93 | 02/17/93 | 03/10/92 | 02/17/93 | 02/16/93 | 02/16/33 | 02/18/93 | 02/18/93
Duplicate

Inorganics (mg/t)

0.614EJ

Aluminum 0.432U

Antimony 0.016U 0.016UN 0.085UN 0.035UN
Arsenic 0.006U 0.002UNJ 0.002UNJ 0.002UN
Barium 0.442 0.456 0.006428 0.1628 0.04998 0.1478 0.0968 0.09428
Beryllium 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U
Cadmium 0.002U 0.002U 0.002U | 0.002U 0.003U 0.008U 0.002U 0.002U
Calcium 153 164 60 181 148 303 142 128
Chromium 0.0183J 0.0072J8 0.008U 0163 0.006UJ 0.0204 0.004U 0.004U
Cobalt 0.005UJ 0.005U
Copper 0.0821 0.0078BU 0.003U
Cyanide (amenable) <0.010 <0.010 <0.010 <0.010
Cyanide (total) U

Iron

Lead 0.0043W 0.0012BU
Magnesium 26.6 “.2

Manganese

Mercury 0.00054NJ 0.0002U 0.0002U 0.0002UN 0.0002UN 0.0002UN
Nickel 0.04024 0.0261J8 0.0822J 0.018UJ 0.018U
Potassium 2.768J 2.4BJB 0.892BU 2.82BU 3.22BJ 2.778
Selenium 0.001UW 0.001UW 0.001BNU | 0.001UWN 0.001U 0.001U
Silver 0.003U 0.002U 0.002U 0.008U 0.008U
Sodium 29.3E 15.1J 17.9J 6.26E 5.99E
Thallium 0.002U 0.002U 0.008UW 0.008UW 0.0020W 0.0020W
Vanadium 0.02558J 0.01648 0.006U 0.0144BJ 0.004UJ 0.004U
Zinc 0.0565E

0.0566J

Volatile Organics (ug/l)

Acetone

10U 10U 7 aJ fou 10U
Carbon Tetrachloride sU 10U 10U oU 10U 10U
1,1-Dichloroethane sU 10U 10U 10U 24 1
1,1-Dichloroethylene 10U 10U sU 10U 10U 10U 10U 10U
1,2-Dichloroethene (total) fou 10U sU 10U 10U fou 27 24
1,2-Dichloropropane fou 10U sU 10U 10U 10U 10U 10U
Ethylbenzene 10U 10U sU oU oU fou 10U 10U
Methylene Chloride 10U 10U sU 10U 10U 10U 10U foU
Tetrachloroethene 31U 38U 19 10U fou 10U 10U
Toluene 10U 10U 5U 10U 10U oU 10U fou
1,1,1-Trichloroethane 2J 24 sU 1ou 10U 10U 1J iJ
Trichloroethene sU 11 10U fou 10U 10U
Xylenes 10U 1ou sU 10U fou 10U fou 10U

'NA = Not Analyzed

MW/123/7026/2/TABLE10A
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Table 8, Continued.

PGP-4S [ PGP-4D | PGP-6 | PGP-6 | PGP-6 | PGP-7 | PGP-7 |PGP-7Dup| PGP-7
02/17/93 | 02/17/93 | 02/24/93 | 02/24/93 | 02/24/93 | 02/24/93 | 02/24/93 | 02/24/93 | 02/24/93
13.0-15.0|18.0-20.0] 25-27 | 18-15 | 19-21 | 19-21

24.5-26.5

Inorganics (mg/1)

Aluminum 0.48*UJ
Antimony 0.035UN 0.038UN 0.024UN 0.024UN 0.024UN 0.024UN 0.024UN 0.024UN
Arsenic 0.002UNJ
Barium 0.09428 0.117B 0.1768 0.724B 0.1748 0.1428 0.1318 0.1288 0.1108
Beryilium 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U
Cadmium 0.002U 0.002U 0.0028 0.002U 0.00238 0.002U 0.002U 0.002U a.002U
Calcium 153 232 546 380 292 381 232 230 159
Chromium 0.004U 0.0054BJ 0.0186UJ 0.0114LJ 0.0283J 0.0462J 0.0138U4 | 0.0076BUJ | 0.0057BUJ
Cobalt 0.008U
Copper 0.01078U 0.02198 0.0189BU 0.01748U 0.0073BU
Cyanide (amenable) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cyanide (total) 0.010U 0.010U 0.010UN 0.010UN 0.010UN
Iron 2.86*UJ
Lead 0.0061 0.0045U 0.0037
Magnesium 49.2
Manganese

Mercury 0.00033N 0.0002UN 0.0002U 0.0002U 0.0002U 0.0002U 0.0002U
Nickel 0.0658J 0.0892JB 0.088J 0.027U4
Potassium 3.098J 3.828J 3.46BJ 2.34JB 2.13J8 8.66BJ
Selenium 0.001U 0.00TUW 0.0018BNJ | O0.00TUWN | 0.0016BUJ | 0.00TUNJS 0.001UNJ
Silver 0.003U 0.003U 0.003U 0.008U 0.003UB 0.008U
Sodium 8.0E 11.2J 9.92J 6.45J 8.78J 8.974 10.6J
Thallium 0.002UW = 0.002UWN | 0.002UWN | 0.002UWN | 0.002UWN | 0.002UWN 0.002UN
Vanadium 0.004UJ 0.0187BUJ | 0.0212BJ 0.01828UJ 0.01638J 0.0122BUJ 0.004UJ
Zinc 0.166"J 0.306*J 0.224*J 0.0835*UJ 0.067*J

0.0351*UJ

Volatile Organics (ug/l)

Acetone 15U 12U 10U 16U ZIT 13U 10U
Carbon Tetrachloride 1oU 10U 10U fou 10U 10U 10U
1,1-Dichloroethane 10U 10U 24 10U 10U 10U 10U
1,1-Dichloroethylene ou 10U 10U 10U 10U Tou 10U
1,2-Dichloroethene (total) 10U a4 42 10U ou 10U 10U
1,2-Dichloropropane 10U 10U 10U 10U 10U 10U 10U
Ethylbenzene 10U fou 10U 10U 10U 10U 1ou
Methylene Chloride 10U 10U 10U 10U fou 10U 10U
Tetrachloroethene 10U 10U fou 10U 10U 10U 10U
Toluene 500U 1000U aJ 4 10U 10U 10U 10U 10U
1,1,1-Trichloroethane fou 24 24 10U
Trichloroethene fou 10U i3] rou
Xylenes 500U 1000U 1 2J 10U 10U 10U 10U 10U
NA = Not Analyzed
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Table 8, Continued.

1PGP-12 |[PGP-13 |PGP-13 |PGP-14 PGP-15 | PGP-16 | PGP-16 | PGP-18
05/21/93 | 05/21/93 | 05/21/93 | 05/21/93 | 04/29/94 | 04/29/94 | 04/29/94 | 04/29/94
Duplicate Duplicate

Inorganics (mg/l)

Aluminum 0.330U

Antimony 0.023U 0.023U 0.023U 0.023U 0.053U 0.053U 0.053U 0.053U
Arsenic 0.00618 0.002U 0.002U 0.00368 0.00548 0.00418 0.002U 0.0065B
Barium 0.918 0.07928 0.06798 0.1258 0.430 0.1204 0.0787 0.1878
Beryllium 0.001U 0.001U 0.001U a.001U 0.001U 0.001U 0.0018
Cadmium 0.003U 0.003U 0.008U 0.003U 0.004U 0.004U 0.004U 0.004U
Caicium 493 197 149 213 871 2394 1394 446
Chromium 0.0237U 0.0072U 0.0067U 0.0285U 0.110 0.00828 0.006U 0.0472
Cobalt 0.006U 0.006U 0.009U 0.009U

Copper 0.0312 0.00978 0.0104B 0.0351 0.023UJ 0.0136UJ 0.157
Cyanide (amenable) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cyanide (total) a.010U o.010U a.010U 0.010U

iron 2.85U 2.35U

Lead 0.0027U 0.0085U 0.0025UJ
Magnesium 64.9 26.1 44.4 89.34 157
Manganese 0.180U 0.150J

Mercury 0.0002U 0.0002U 0.0002U 0.0002U 0.0002U 0.00022
Nickel 0.03148 0.0209B d 0.162 0.01468 o.012U 0.124
Potassium 6.02 1.54B 573 2.838 2.358 3.58B
Selenium 0.002U 0.002U 0.002U 0.00288 0.00348 0.002U
Silver 0.007U 0.006U 0.006U 0.006U 0.006U
Sodium 15.2 17.8U 80.7 23.5/ 23.54 11.8
Thallium 0.002U 0.002U 0.002U 0.002U 0.00258
Vanadium 0.00688 0.0596 0.01148 0.008U 0.04128
Zinc 0.063U 0.181U 0.0897UJ 0.0145UJ 0.369

Volatile Organics (ug/l)

Acetone 7 U 10U 10U 25U 25U 10U
Carbon Tetrachloride 10U 10U fou sU 12U 12U 8U
1,1-Dichloroethane 10U 10U 10U sU 12U 12U 5U
1,1-Dichloroethylene 10U 10U 10U 10U sU 120 12U sU
1,2-Dichloroethene (total) 10U 1ou 10U fou sU iz 12U sU
1,2-Dichloropropane fou 10U 10U 10U sU 12U 12U sU
Ethylbenzene 10U 10U 10U 10U sU 12U sU
Methylene Chloride 10U 10U 10U 10U

Tetrachloroethene 10U 10U 10U 10U

Toluene 10U rou 10U 10U sU 12U 12U sU
1,1,1-Trichioroethane 10U 10U 37 100 98 51

Trichloroethene 10U 10U

Xylenes 10U 10U 10U 10U sU 12U 12U &U

NA = Not Analyzed
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DATA QUALIFIER KEY

Shaded concentrations exceed the ARARS.

Inorganic Qualifiers:

U Chemical not detected at specified detection limit

J Estimated value

* Duplicate analysis was not within control li

B Reported value is Below Contract Requizgd ion Limit (DL) but above
Instrument DL

N Spiked sample recovery not within cgfitrol®}imits _

w Post-digestion spike for furnace AA ar: ts out of control limits, while sample
absorbance is <50% of spike absorbanc

E Value is estimated due to ma

M Duplicate injection precision Crj _ -

S by the Method of Standard Additions (MSA)

Umw -

Estimated
Analyte was fousd in associated blank as well as sample (for volatiles only)
Concentrations exceeds calibration range of GC/MS instrument
Chemical identified in an analysis at a secondary dilution factor



Table 5. Summary of Redevelopment Activities, Unit D Monitoring Wells.

Well Elapsed Flow Rate Volume Total
No. _ Date Time (min.) (GPM) (gal.) Volume
MW-23 29 July 82 31 3.3 102
' 60 4.0 240 342
07 Jan. 93 70 140 140
16 Feb. 93 S0 270 270
752
MW-25 29 July 92 48
27
142 217
07 Jan. 83 63
' -.230 293
25 363 363
A 873
IT-1A 0.7 25
0.8 - 42 67
0.8 56 56
16 Feb. 93 0.8 144 144

267

GPM=Galions per Minute
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Table 10. RFI Ground Water VOC Screening Analytical Results

SGP-9 SGP-10 SGP-11 SGP-12 SPG-18 SGP-14
1,1-Dichloroethane <1.0 <1.0 <1.0 4.7 8.0 “<1.0
1,1,1-Trichloroethane 32.8 <1.0 44.2 57.2 29.3 3.7
Tetrachloroethene 53.7 <1.0 8.0 <1.0 <1.0 10.9
Trichloroethene 63.8 <1.0 133.9 3198.2 397.7 13.6

SGP-15 SGP-19 SGP-20
1,1-Dichloroethane <1.0 <1.0 <1.0
1,1,1-Trichloroethane  25.8 <1.0 30.4
Tetrachloroethene 136.5 <1.0 <1.0
Trichloroethene <1.0 271.4

SGP-24 SGP-25 SGP-26
1,1-Dichloroethane <1.0 <1.0 <1.0
1,1,1-Trichloroethane 17.8 <1.0 35.1
Tetrachloroethene <1.0 <1.0 <1.0
Trichloroethene 113.7 <1.0 161.9

SGP-27 | SGP-28
1,1-Dichioroethane <1.0 <1.0
1,1,1-Trichloroethane <1.0 <1.0
Tetrachloroethene <1.0 <1.0
Trichloroethene - <1.0 <1.0

All results reported in units of Paris Per Billion (PPB) (or ug/t).
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Table 11
Ground Water and Soil ARARs
Former Amphenol Site, Franklin, IN

Unizs as Given

sk-Based . RCRA Subpart S
g vinant|  Action Levels’
entrations N B Ground
(reside CLGY-. Soll | Water"
i g | o gD | (mpke) | Ly
Acetone 27400 3650 #N/A #N/A 8000 4000
2-Butanone 13700 1120 #N/A #N/A 4000 2000
Carbon tetrachloride 491 0.259 5 Zero 5 MCL
Chloroform 105 0.275 #N/A #N/A 100 6
1,1-Dichloroethane 27400 1010 #N/A #N/A 7500(calc) | 3500(calc)
1,1-Dichloroethylene 1.06 0.0678 7 -7 10 MCL
1,2-Dichloroethene 2460 329 i 70(cis) 675(calc) MCL
Methylene Chloride 85.2 114 Zero 90 MCL
4-Methyl-2-pentanone /A 4000 2000
Tetrachloroethene Zero 10 MCL
Toluene 1000 20000 MCL
1,1,1-Tnchloroethane . 200 7000 MCL
Trichloroethene Zero 60 MCL
Xylene, total 10000 200000 MCL
Aluminum #N/A #N/A #N/A
Antimony 30 MCL
Arsenic #N/A 80 MCL
Barium 2000 4000 MCL
Beryllium 4 02 MCL
Cadmium 5 40 MCL
Calcium #N/A #N/A #N/A #N/A
Chromium, VI 100(total) 100(total) 400 MCL
Cobalt #N/A #N/A 0.75(calc) | 0.35(calc)
Copper 1300(A) 1300(A) #N/A MCL
Cyanide 200(P) 200(P) 2000 4
Iron 300¢S) #N/A #N/A #N/A
Lead 15(A) Zero #N/A MCL
Magnesium EN/A #N/A #N/A #N/A
Manganese 50(S) #N/A 375(calc) | 175(calc)
Mercury 2 2 20 MCL
Nickel 100 100 2000 MCL
Potassium #N/A #N/A #N/A #N/A
Selenium 50 50 375(calc) MCL
Silver 100(S) #N/A 200 50
Sodium #N/A #N/A #N/A #N/A
Thallium 2 0.5 6 MCL
Tin #N/A #N/A 45000(calc) | 21000(calc)
Vanadium #N/A #N/A 525(calc) | 245(calc)
Zinc 82100 11000 5000(S) #N/A 22500(calc)| 10500(calc)

#N/A = Not available
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ARAR = Applicable or Relevant and Appropriate Requirements. P=Proposed
PRG = Preliminary Remediation Goal (bealth-based).
MCLs and MCLGs are from "Drinking Water Regulations and Health Advisories”, U.S. EPA, December 1992.
Calc = calculated according to the recommended assumptions given in the propsed Subpart S rules.

A=Action Level

S=Secondary standard
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Table 12
Toxicity Values For Site Chemicals
Former Amphenol Site, Franklin, IN
Unizs as Given

; Chronic
ERR Oral | Inbalation Inhalation
Chemical Source Slope Source | Reference” | Source Slope | Source
Factor | Dose | ' Factor - |

o | e (ke day/me) | (me/ke day) | (kg day/mg) |
Acetone 1.0E-1 11/92 #N/A 11/92 #N/A H 3792 #N/A 11792
2-Butanone 5.0E-2 H3/92 EN/A 112192 - 3.0E-1 112792 | #N/A 112/92
Carbon tetrachloride 7.0E-4 110/92 13E-1  110/92 #N/A ' 5.3E-2 H92
Chloroform 1.0E-2 17/92 6.1E-3 17/92 #N/A : ' 8.1E-2 H92
1,1-Dichloroethane 1.0E-1 H92 #N/A 143E-1 HO2* #N/A i
1,1-Dichloroethylene 9.0E-3 11/92 6.0E-1 11/92 . : 1.75 E-1 11/92*
1,2-Dichloroethene 9.0E-3 HI1Y92 #N/A H11/92 H 11792 | #N/A H11/92
Methylene Chlonde 6.0E-2 11/92 75E-3 11792 #N/A
4-Methyl-2-pentanone 5.0E-2 HI2% #N/A EE #N/A
Tetrachloroethene 1.0E-2 1492 5.2E-2  ERG 20E-3
Toluene 2.0E-1 18§92 #N/A #N/A
1,1,1-Trichloroethane 9.0E-2 ‘H92¥ #N/A #N/A
Trichloroethene 6.0 E-3
Xylene, total EN/A
Aluminum #N/A
Antimony #N/A
Arsenic 5.0 E+1
Rarium #N/A

sryllium 8.4 E+0
Cadmium 6.1 E+0
Calcium. #N/A
Chromium, VI 4.1 E+1
Cobalt EN/A S #N/A
Copper #N/A - T1/92 #N/A
Cyanide #N/A 12793 #N/A
Iron S EN/A e #N/A
Lead #N/A 15791 #N/A 135/91 #N/A
Magnesium #N/A #N/A #N/A
Manganese 5.0E-3  11/93{water) #N/A 11793 #N/A
Mercury 30E4 HI2 #N/A 11792 #N/A
Nickel 20E-2 11792 CH#N/A 84 E-1
Potassium #N/A #N/A : #N/A
Selenium 5.0E-3 16/91 #N/A 16/91 #N/A
Silver S.0E-3 11/92 #N/A 11/02 : #N/A
Sodium #N/A #N/A #N/A . : #N/A
Thallium 7.0E-5 H91 #N/A D-11/92 #N/A 11792 #N/A
Tin 6.0E-1 H92 #N/A #N/A ) , #N/A
Vanadium 7.0E-3 H92 #N/A #N/A #N/A
Zine 30E-1  110/92 #N/A 110/92 #N/A H92 #N/A 110/92
#N/A = Not available * = calculated from unit dose #=removed on IRIS @=calculated from concentration

H = Health Effects Assessment Summary Tables, U.S. EPA. FY1991.
I = Integrated Risk Information System, U.S. EPA on-line database (document date poted).

wds - 07026 j:\franklin\FRNKPRG.X1.S Printed: 4/26/93



